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ALTERNATING CURRENT INDUCTION 
MOTORS. 





THE subject of alternating current motors is one which has 
often been treated in our columns. We have often insisted 
that there was a better fate in store for them than has hitherto 
been their lot, and our opinion is only strengthened by the 
paper read by Mr. Eborall on Thursday last week at the 
Institution of Electrical Engineers. Perhaps the reason why 
monophase motors have not been a practical success until 
recently is that manufacturers have not understood the 
principles upon which they are based. 

Even Mr. Eborall’s explanation of the principle on which 
the starting of the Heyland motor is based is somewhat 
indistinct. As was pointed out by Mr. Rhodes in the dis- 
cussion, an induction motor is simply a transformer with a 
revolving secondary coil. Mr. Eborall’s statement that the 
self-induction of the starting coil is Jess than that of the 
running coil is very misleading. The statement is only 
correct when the rotor is taken away, for the starting coil is 
deliberately wound soas to make its equivalent celf-induction 
greater than that of the ranning coil. The equivalent self- 
induction of the running coil of a perfect induction motor 
should be zero, whilst the magnetic flux produced by the 
starting coil should be at right angles to and equal in magni- 
tude to that produced by the running coil ; the starting coil 
should, in addition, produce a large flax which does not cut 
the rotor winding atall. For example, to obtain a lag of 60° 
between the currents in the two coils, the total flax produced 
by the starting coil should be just double that produced by 
the running coil, whilst the leakage flax should be 1:732 
times the flux produced by the running coil. 

By the same process of reasoning the rotor winding should 
have no equivalent self-induction, because in that case there 
is no leakage producing a demagnetising action on the 
stator. The rotor can, however, be left to look after itself 
since the relation is reciprocal, and if the equivalent 
self-induction of the stator running coil is zero, so is that of 
the rotor. In this case the power factor of the motor will 
be as large as possible after starting, in exactly the same way 
that the power factor of a well designed transformer is nearly 
unity when working on load. 

Prof. Carus-Wilson pointed out that by the use of con- 
densers it is possible to bring the power factors of induction 
motors to unity. This is no doubt true, but it is hardly 
practicable. For a motor taking 100 amperes, and having 
a power factor of 0°8, the wattless current would be 60 
amperes, and to neutralise this by means of condensers would 
require a capacity of something like 600 microfarads at 100 
volts and 100 periods. Now 600 microfarads is, to say the 
least, rather unwieldy, aud would cost more than many 
motors to build. 

As motors are built at present the only way to obtain a 


high power factor on load, is to make a really good mechanical 
D 
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job, making the stator and rotor cores absolutly concentric 
and having only just encugh air gap for mechanical clearance. 
It follows that the bearings must be of the very best. Even 
then there must be some leakage which will, of course, 
reduce the power factor. The means adopted by Mr. 
Rhodes of cutting down the rotor currents at start seems to 
be capable of producing good results, because if properly 
applied counter electromotive forces can cut down the watt- 
less currents in the rotor without interfering with the energy 
current. The point to be noticed is that the qattless 
currents produce a demagnetising actior, and the energy 
currents produce the torque, co that the proper solution of 
the starting problem is one which neutralises the rotor 
wattless currents ard leaves the energy currents alone. The 
insertion of inductive or non-inductive resistance ixto the 
rotor circuits cannot do this, and, consequently, cannot pro- 
duce the best torque for a given supply current. 

We are inclined to agree with Mr. Ferranti that the single- 
phase system will at least hold its own. The starting torque 
of monophase motors is almost as good as that of polyphase 
motors, and for transmission purposes the single-phase 
system is ceitainly the simplest. If monophase motors are 
shown to be cqual in all respects to polyphase motors, poly- 
phase systems must give way. Some manufacturers have 
great pecuniary interest in polyphase working, and they will, 
of course, do all they can to keep it, but in spite of selfish 
interests the syst«m which is at the same time the simplest 
and the most ¢ffective will eventually prevail. 

If those engaged in central station work will devote their 
attention to the question of regulation, alternating currents 
will change from a process of retrogression to one of pro- 

. gression. We hear much about changing from alternating 
to direct current systems, but in the direct current system 
it is impossible to transmit at sufficiently high potential 
for all purposes. It is far better to transmit by alternating 
currents, and use rotary converters, than to generate con- 
tinuous current*, when long distances are in question. When 
engineers feel justified in advocating the adoption of alter- 
nating motors for traction and other purposes it will not 
involve great loss to discard the converters. In the mean- 
time, for the sake of ease and economy in changing-over, and 
on account of the unsuitable character of single-phase cur- 
rents for use with rotary converters, we adhere to our opinion 
that the two-phase system is the most generally useful. 

The whole issue depends upon the perfecting of the alter- 
nating current motor and its tdaptability for the various 
uses to which motors are put. It is a question which is 


receiving much attention, and which, we believe, will ere 
long be satisfactorily solved. 





In another column we refer at some 

Piscirie Tight from Jength to an article which appeared rc- 
Sources of Supply, Cently in ore of our contemporaries, in 
which it is sought to show that the total 

cost of production of light from a private generating plant, 
including fuel, intereet and depreciation, maintenance and 
repairr, is less than the cost of obtaining current from the 
public supply companies’ mains, even when the number of 
lamps installed is as small as fifty 60-watt lamps, the chief 
fallacy in the argument being that an impossible number of 
burning hours is assumed as a basis for calculation. It is 
evident that apart from all other considerations, a private 
installation cannot commence to be remunerative until the 
saving in the cost of productiop, as compared with the price 


ee 


charged by the supply companies, is equivalent to all the 
costs incurred by the establishment of private generating 
t, except those common to both rystems. This is a very 
eavy initial disadvantage against which the private 
generating plant has to work, ard having regard to the 
various syetems adopted by thesupply companies upon which 
the charge for current supply is based, and which are 
especially designed to reduce the cost of current to the con- 
sumer in proportion to the quantity consumed, the number 
of lamps installed, which would render a private plant remo. 
nerative when compared on the basis of actual money cost 
alone with the supply company’s charges is rapidly 
becoming higher and higher. To take a concrete example, 
let us suppose that the ideal installation assumed by our 
contemporary, in which all the 50 lamps were lighted for 
1,€00 hours per annum, be situated in a locality where the 
system of charge for current by the supply company is 7d, 
per unit for the first hour of maximum demand per day and 
1d. per unit after, and suppose that during six months these 
lamps burn for seven hours per day and during the 
remaining six months three hours - day, the cost 
annum, including £1 meter rent, would be £51, which is at 
the rate of a trifle over 2d. per unit, or less than the eati- 
mated coat from the cheapest form of equivalent plant, 
ramely, a turbine with accumulators. There can be no doubt 
that in large hotels and other institutions where power is used 
for a variety of purposes, the additional steam power and 
attendance required for the generation of electrical energy 
for lighting becomes a very — matter, but when it 
becomes a — of putting down motive power and 
generating plant solely for the purpose of lighting by elec- 
tricity, the size of the installation which would warrant such 
a course, is very largely governed by the expediency or 
necessity of having electric light, and the degree of difficulty 
or the inadvisability of obtaining it by any other means, 





Tr is curious to note the absolute neglect 
on both promoters’ and opponents’ sides of 
the real and vital point in Behr’s high speed 
railroad. We can hardly imagine Mr. Behr is so unmindful as 
might be supposed of the inflaence of centrifugal force on rail- 
roads were we to judge by some of his evidence. He talks 
of speeds of 220 miles per hour, and makes much of the fact 
that the eentre of gravity is below the rails, as if this 
mattered one iota. A few phrases frcm the report of evidence 
before the Committee here follow :—“In Ireland .... 
curves of no more than 54 feet radius could be rounded at 
considerable speed” ; the italics are ours. What does 
considerable mean when speeds of 110 miles per hour are in 
question and under discussion. ‘“ The centrifugal force was 
met or taken up by pressure on the guide rails.” The guide 
rails will simply serve to hold the carriage level or nearly s0 
as it rounds the curves, but will certainly not take up the 
centrifugal ferce of passengers who, as we have previously 
pointed oat, will “pe! hang like so many wet towels over 
their seat backs if really considerable speeds are ran round 
serious curves. We know by personal experience that an 
ordinary Midland train will keep the rails round a curve 
which will throw a passenger over the end of his seat on to 
the floor. Mr. Behr is not going to alter the facts of centri- 
fugal force by means of guide rails. Evidence of the 
poseibility of safely running the train was brought forward, 
but has anyone ever doubted the possibility of safely rannin 
at any speed on the straight ? One witness only, Mr. Shelf 
by his ure of the words, “up to a certain point,” when 
referring to the comfort of passengers, showed that he had 
the trath in his mind. There ought to be some evidence 
bronght forward to show that any curves in the line have 
been calculated for the loose passengers, or we shall see that 
the speed will be at once limited, not by what the train will 
do, but by the wet towel attitude of pacsengers. Has Mr. 
Behr ever run round a curve with his train at even 40 
miles an hour, when loaded with passengers on both seats? 
Since writing the above the Parliamentary Committee has, 
as will be seen from our report in another colamn, declared 
that the preamble of the Manchester-Liverpool Railway Bill 
has not bzen.proved, which means that the scheme is dropped 
at any rate for the present. 


Behr’s High Spee? 
Railway. 
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rating THE NEW TELEGRAPH STEAMER 

& Ver 

sive “VON PODBIELSKL” 

to the 

which 

h are By Pror. JAMIESON, M.Insv.0.E., F.R.S.E 

@ con- 

umber 

remu- (Concluded from page 772.) 

Y Cost 

apidly 

imple, Tue cable drums are each 5 feet 64 inches diameter on the 
dy our tread, by 1 foot 7 inches wide between the flanges. They are 
2d for internally geared, and the outside periphery thereof forms 
Te the the faces of the brake drums. Consequently, when it is 
is 7d, desired to pay out without the aid of the steam engine, this 
y and combination drum is the only part of the machine that 
these revolves (except the holding back sheave), whilst the speed 
3 the is entirely controlled by the brake. The drums run loose on 
st per a shaft which is common to both machines, being fixed to 
1 is at the frames ‘and serving as a rigid tie between them. The 
> eati- brake rings are 6 feet 5} inches diameter by 10} inches 
ea wide, and the total weight of the combined machine is 31 
oubt tons. 

3 used The brake screws are worked by means of worm gearing, 
r and with the view of obtaining a fine adjastment. Messrs. 
nergy Johnson & Phillips have, however, made an important 


THe AFTER Payine-ouT MACHINERY. 

This gear will be used chiefly for paying out long lengths 
of cable from the stern, and is consequently a single machine, 
with only one cable drum and one double cylinder engine. 
As will be seen from the accompanying figure, it is erected 
on heavy cast-iron frames, and the drum overhangs these 
frames. One large gear-wheel and two brake pulleys are fixed 
on the drum shaft between the frames. These brake pulleys 
will be run in water tanks to keep them cool, since they will 
be subject to much longer continuous rotation than those of 
the forward gear. The brake bands are similar to those of 
the forward machine, but they are fitted with weighted levers, 
which is the general practice. An improvement has, however, 
been applied by the makers, whereby (instead of the weights 
being made to always act at the same leverage and the brake 
power altered by adding or deducting weights) the positions 
of the weights are adjustable along the brake levers by 
means of a hand wheel and screw, so that the tension on the 
cable may be varied through a considerable range without 
adding or deducting any weights. The two brakes can be 
released bodily by means of a hand wheel and worm gear, 
and they can also be adjusted so that both act simultaneously 
or otherwise. A rod at the end of each brake lever is con- 
nected with a dash-pot to steady the movement and to 
obviate any jumping of the levers. 

The holding back gear for this machine has double jockey 
sheaves with brake wheels attached and running in a water 
tank made of cast- 
iron, which serves 























len it improvement upon 
and the ordinary or 
’ elec- older form of brakes 
, such by fitting them 


with adjusting nuts, 
which enables them 
(after being regu- 
lated for any desired 
tension), to be re- 
leased as often as 
may be necessary 
and re-applied with- 
out the possibility 
of increasing the 


me : 
te: 
% 


| rail- : 
tension beyond the 
talks desired amount. ee 
> fact The brake blocks é 
this are made of selected 2 


elmwood, securely 
attached to steel 
straps. Each brake 
band has a water 
service pipe fixed to 
its periphery, with 
nozzles at intervals 
to distribute the 














also as the frame of 
the gear. The 
shaft of one of the 
sheaves is connected 
to the pinion shaft 
of the machine by 
means of a steel 
pitch chain, wheels, 
and a clutch, so 
that it will form a 
hauling - off gear 
when it may be 
necessary to pu!l the 
cable backwards for 
any purpore. The 
cable drum is 5 
feet 6 inches dia- 
meter on the tread 
and 13 inches wide 
between its flanges, 
whilst the brake 
pulleys are 4 feet 
6 inches diameter 
by 12 inches wide, 











Be water (coming from and the tot:] weight 
D a Worthington F'¢. 7.—‘ AFTER” PAYING-OUT MACHINERY OF THE CABLE STEAMER ‘‘ VON PODBIELSKI.” of the machine is 
ously 

over pump) around the : 154 tons, The 
aid face of the brake drum during working, and thus carry engine is of the same type and size as each of the forward 
re off the heat generated by friction, as wellas to keep the ones, and is capable of developing 50 B.H P. at 250 revolu- 






















whole in smooth working order. These brake bands are 


a suspended on springs, so that, when released, they will leave 
ntri- the brake drums equally and simultaneously all round. 
the Moreover, the springs are adjustable, so as to allow for a 


reasonable wear of the wooden blocks. 


wis. The hauling-off gear is driven by means of a patent steel 
orth driving chain, directly from the intermediate shaft of the 
han machine, The driven wheel is connected to this shaft by 


means of ratchet gear, which turns it for pulling back the cable 
Whilst being picked up, and allows it to run free when 
paying out, thus making the arrangement quite automatic, 
: against the usual system of throwing clutches into and out 
of gear. 

The first and second motion shafts are carried in a self- 


be contained steel frame, to which the oo bedplates and 

sta? the main frames are attached, thus making a very rigid 

has, arrangement. 

arid The whole machine is fitted on the main deck, just aft of 
- the foremast. The drums, however, rise up through two 

Bill 

ned, hatches in the spar deck, and the starting levers, as well as 


the engine atop valves, and the brake screws are so placed 
close together, that they can all be most conveniently worked 
by the engine cable man whilst standing on the upper deck. 


tions per minute with steam of 80 lbs. preasure per square 
inch. This machine is fitted on the spar deck near the 
stern of the vessel, just forward of the companion house to 
the saloon. A working platform is provided above the 
frames, so that the attendant can watch the cable as it leaves 
the vessel. All the various levers are arranged con- 
Papers | for working from this platform, with the excep- 
tion of the telegraph to the main engine room and the jockey 
gear releasing wheel, as clearly shown by the last photograph, 
fig. 7. A revolution counter is connected to the paying-out 
drum shaft, and faces the man in charge of the gear, by 
which and the exact length of cable due to each re- 
volution the total quantity paid out per hour is ascertained. 
I did not observe any pianoforte steel wire paying - out 
apparatus for measuring the exact distances traversed, and 
thus ascertaining the Lperere « slack of the cable, as 
has been so successfully adopted by Messrs. Siemens Bros. 
in connection with their paying-out gear, or any instrument 
for graphically and continuously recording the dynamometer 
stresses. 


DYNAMOMETERS. 
The improved design of dynamometer which Messrs, 
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Johnson & Phillips have supplied, consists of a sheave with 
a carrier sliding on a central cylindrical tubular column ; 
this column acts as a dash-pot, by having a piston working 
inside thereof in oil or soapy water. In addition, there is a 
spring placed inside the column, which comes into action 
during the lighter tensions on the cable, so that as the 
spring is compressed the moving weight is correspondingly 
lessened. ‘This enables a greater scale range throughout the 
lower stresses, and the corresponding scale readings are there- 
fore not directly determined by the usual dynamometer 
formula, but by actual trial. 


CaBLE TANKS. 


The three circular cable tanks (as shown in vertical 
section and plan by figs. 2 and 3 in this article), have a 
total capacity of about 20,500 cubic feet. They are 
each provided with crinolines, conical centres and open- 
ing bell-mouths to guide the cable as it passes into and 
from them, as well as three very neat sets of indented ladder 
steps on their inner circumferences, to enable the cable hands 
to climb into and out of them with having recourse to rope 
ladders. I should have liked to have seena fourth tank for 
receiving short lengths of picked up cable, or the foremast 
tank divided into two compartments so that the inner one 
might serve this purpose, even if it had to be a very small 
one. 

ACCOMMODATION. 


Ample and excellent accommodation is provided for 
Captain Gertsung, his officers and men, as well as for Mr. 
Harry Forde, the chief submarine cable superintendent (who 
is a son of the late Mr. Forde, of Latimer Clark, Forde & Co.), 
and for Mr. Schneider, the chief electrician, and their 
respective assistants. 


TriaL Trip, &c. 


At the trial trip, which took place the other day on the 
Clyde, with very satisfactory results to all concerned in her 
design, construction, and equipment, as well as future 
management, it was evident that the Von Podbielski would 
prove not only one of the smartest and fastest cable repairing 
steamere, but that she would turn out to be easily and quickly 
handled. 

In the previous description I have mentioned two or three 
minor points wherein additions or improvements might 
possibly have been made with advantage, and I shall just 
finish by stating that both the deep-sea and the flying 
sounding machines, as well as the small turning-over gear, 
could be better and more effectually worked by small 
electric motors than by Brotherhood’s three-vylinder steam 
engines, thus avoiding the long exposed steam pipes. Also 
the search-light projector might with advantage have had 
slightly diverging instead of parallel rays. It is, however, 
complimentary to our shipbuilders and cable machinery 
makers to find foreigners still coming to this country 
with orders, and thus clearly acknowledging the previous 
practical experience and excellence of our engineers and 
electricians. 








THE EVERSHED METER. 





THE instrument described by Mr. 8. Evershed a fortnight 
ago before the Institution of Electrical Engineers in his 
paper on “A Frictionless Motor Meter,” is calculated to 
attract a great deal of interest and attention, and undoubtedly 
offers a solution of the problem of the motor meter in 
an unexpected direction. It is a refinement of the well- 
known Thomeon-Honston meter, the principal of which was 
due originally, we believe, to Messrs. Ayrton and Perry. 
The action may be recalled here as a text for our observa- 
tions on Mr. Evershed’s improvements, though it is probably 
better known than any other apparatus of the same kind. 
On one spindle are mounted a fins armature without any 
iron, its commutator, and a copper disc. The armature 
carries a current on a shunt circuit from the supply mains, 
led in through brushes, and runs in the field of a large 
fixed coil carrying the main current. The copper ditc 
turns between the pole gaps of one or more permanent 
magnets. When the instrument is running steadily, the 


—— 






















torque on the armature balances the couple of the magnetig 
brake, and the speed is proportional to the product of the 
armature current and the main current, and to the watts 
being taken from the mains. 
If the instrument is to work accurately, it must satisfy 
the following conditions :— | 
1, The driving torque on the armature must be propor- 
tional to the product of the supply pressure by the current, 
the resistance of the shunt circuit being given. 
2. The twisting torque on the brake disc must be pro- 
portional to the speed, the conductivity of the disc bei 
given. 
8. The conductivity of the disc must be proportional to 
that of the armature shunt circuit. 
4, The torque, resisting the motion due to friction, must 
be small compared with the magnetic brake torque. 
5. For direct current work the instrument must be 
unaffected by external magnets. 
The Thomson-Houston meter meets the first condition 
exceedingly well by keeping the impedance of the armature 
circuit practically identical with its resistance, and the 





Case ONLY RemMoveED. 


mutual induction of the two coils negligible compared with 
the preseure of the supply circuit. We have never seen al 
calculation of the difference between the inductance an 
resistance of the shunt circuit, but it must be very small. 

The second condition is also fairly well met. Great care 
was taken to get constant magnets, and we believe that they 
have generally proved satisfactory. The condition imposes 
a fairly low limit of speed on the instruments, since the’ 
brake action of a permanent magnet on a rotating disc is 
not strictly proportional to its speed, owing to what would 
be called in a dynamo, armature reaction, which at moderate 
speeds is quite appreciable. We believe that at speeds of ' 
100 per minute the Thomson-Houston meter has no serioas 
error due to this cause, and at low speeds it is negligible. 
At higher speeds the flax of the magnet is driven outside 
the disc, almost as if the permeability of copper in motion 
were less than when at rest. 

The third condition is fairly met by the use of the same 
metal, copper, for both the armature circuit and the brake 
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by the engine cable man whilat standing on the upper deck. 


The improved design of dynamometer which Messrs. 





a 


Vol. 46. No. 1,174, May 25, 1900.] 


THE ELECTRICAL REVIEW. 865 








disc, As, bowever, the disc is being continually heated by 
the eddy currents due to the magnet action, though at 
different rates at different speeds, while the armature is 
heated by the shunt circuit at a constant rate, this source of 
error cannot be wholly eliminated. Here again, however, 
the restriction of the range to low speeds, requiring small 


armature currents to drive the disc, may keep the error very © 


W. 
: The fourth condition was never met satisfactorily by the 
Thomeon-Houston meter, even by the device of the starting 
coil. The friction occurs in four points—at the pivots, at 
the brushes, at the counter, and in the air. Mr. Evershed’s 
mode of dealing with the pivot friction appears to be exceed- 
ingly satisfactory. Arrangements of the same sort of idea 
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have been used by many inventors for different purposes, but 
we know of no case where magnetic attraction has been used 
to balance gravity so successfully, and the behaviour of the 
whole moving part of the meter, oscillating with the move- 
ment of the table without its rotation being in any way 
affected, is a very pretty sight. The device of an elastic 
commutator is a refinement in construction which we believe 
to be quite new, and is evidently very valuable. The mode 
of working the counters seems a doubtful improvement. It is 
decidedly complicated, and appears to be introduced to meet 
the difficulty resulting from free pivoting rather than to 
avoid an amount of friction which might be excessively 
small. Air friction is not dealt with, but is certainly unim- 
portant, and is not widely different from being proportional 
to the speed. : 

The fifth condition was never met at all in the Thomson- 
Houston meter, presumably because this instrument was 
designed for alternating currents, but is provided for in this 
meter by the use of two armatures and two field coils. 

The net result seems to be that while the great defect of 
the old meter—friction—is almost entirely eliminated, the 
other errors, which even then were not important, are largely 
reduced through the instrament being run at lower speeds. 
The diagram of the constant of the machine was striking 
evidence of its range and accuracy, and it is very satisfactory 
to find it corroborated so closely by the results obtained at 
the Board of Trade, 


The discussion on Mr. Evershed’s paper turned rhainly 
on two points, the complication aud the noise of the ticking, 
but Mr. Evershed found no difficulty in replying to both. 
Complication is, after all, as he pointed out, a question for 
the makers. Simplicity is no virtue in a machine that won’t 
keep in order, and complication is no objection if the me- 
chanism never requires handling, given of course that it 
does not increase the cost too much. Prof, Ayrton’s illus- 
tration of a watch was appropriate. By his design of a 
magnetic suspension, Mr. Evershed has taught us to do a 
very useful thing in a very simple way, and probably the 
lesson will be extensively applied. Possibly his challenge to 
produce magnetic floating may be taken up. His measure. 
ments of the frictional constants of his instruments were 
interesting evidence of their really scientific design, as were 
also his diagrams showing the exact effect of vibration on 
pivot friction. 











CONTRACTS WITH CORPORATIONS. 





THE decision of Mr. Justice Farwell in the case of the City 
of London Electric Lighting re aed v. The Mayor, &c., of 
London, a report of which we published in two recent issues, 
raised certain points of law which are of considerable interest 
to those concerned with the supply of electricity. To the 
details of this case with which our readers are probably 
familiar, we need not again refer, but there are certain con- 
clusions which can be derived from the luminous decision of 
the learned judge who tried the case which merit more than 
@ passing notice. 

The salient points under discussion in this case were (1) 
whether a contract for the supply of electricity is one which 
comes within the scope of Section 42 of the fe of London 
Sewers Act, 1848—(to the text of which we presumably 
refer) ; (2) whether a person holding shares in a company 
was “ indirectly interested” in the company so as to render 
void any contract entered into between that company and 
the Corporation. The text of Section 42 of the Act in 
question is as follows :— 

That no person, being a Commissioner, or a member of the Court 
of Aldermen or of the Common Council of the City, sball be directly 
or indirectly interested or corcerned in any contract which shall be 
made or entered into by or on behalf of the Commissioners for the 
execution of any works by this Act directed or authorised to be done 
or executed, or for furnishing materials or labour, or for any other 
matter or thing- whatsoever, upon pain that every such contract shall 
be null and void, and that the person who, a Oommissioner, or 
a member of the said Oourt of Aldermen or of the Common Council, 
shall be so interested or concerned therein shall for every such 
offence forfeit and pay the sum of £100 to pay any who aball 
sue for the same, to recovered in any of the superior Oourts by 
action of debt or on the case. 

The learned judge held that the words which we have 
printed in italics were’ not sufficient to include a contract 
relating to electric lighting, but that the operation of the 
section must be confined to contracts of construction only. 
The strongest point in the judgment was that which dealt 
with the possible consequences of a refusal by the Court to 
enforce the contracts of the Corporation. 

In was contended by the defendants that the mere fact 
that any Commissioner, Alderman, or Common Councilman 
is at the date of the contract or afterwards becomes the 
holder of one share in the contracting company renders the 
contract void, but Mr. Justice Farwell clearly showed that 
Section 42 of the City of London Sewers Act, 1848, refers 
only to what he termed “construction contracts,” under 
which denomination it would be impossible to place a con- 
tract for the supply of electric light. ‘The clause in ques- 
tion,” said his Lordship, “if construed as the defendants 
contend, would create a novel and far-reachin Co:puraviou 
affecting not only innocent third persons but the 
and citizens themselves. For example, I am told that the 
Commissioners are-91 in number, and the Common Council- 
men more than 200, and there are besides several aldermen. 
According to the defendant’s contention, if anyone of this 
numerous body, either at the date of the execution or at any 
time during the subsistence of a contract to supply gas held 
a single share in the supplying gas company, the whole con- 
tract becomes ipso facto and irremediably void.”* 


* It has since come to our knowledge that the Oourt of Common 
Council have passed a resolution in favour of an appeal in this case. 
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metal, copper, for both the armature circuit and the brake 


magnets. When the instrument is running steadily, | the 
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— Vi 
Although in the case under review the electric lighting an alternative communication between the important june. —_— 
company has been fortunate enough to escape what might tion at Earl’s Court and the Inner Circle. It is abont 
have been a disaster, it is useful to know that in all dealings three-quarters of a mile in length, and is eminently snited by] 
with corporations it is devirable to take elec 
carethat no members of the corporation witl 
are interested in the undertaking of pare 
the company. And it requires no very thre 
large stake to render a person “ inte- T 
rested” in a contract for this purpose. the 
In this connection reference may use- Wes 
fally be made to the Municipal Corpo- the 
rations Act, 1882, where the disquali- C 
fications for bing elected and for being are | 
a councillor are set forth in Section 12 brid 
of the Act as follows :—If and while som 
& person (a) is an elected auditor or a trail 
revising assessor or holds any office or grea 
place of profit, other than that of mayor Srconp Crass Coacu. but 
or sheriff, in the gift or disposal of the T 
Council ; or (d) is in holy orders, or the Brot 
regular minister of a vito con- ” min 
gregation; or (c) has directly or in- com! 
directly, by himself or his partner, any ’ — mar! 
share or interest in any contract or 'i aa style 
employment with, by, or on behalf of com] 
the Council. light 
But a person is not disqualified, nor acro: 
is he deemed to have any share or inte- Qe nee 8 P 
rest in such a contract or employment ih »——  /< Bere, meal 
by reason of his having a share or 7 ratin 
interest in (inter alia) any company aera 550 
which contracts with the Council for mint 
lighting, or supplying with water, or over! 
insuring sgainst fire, — part of the THirp CLass anD Motor Ooacu. culty 
borough. ‘But for this provision a Cour 
councillor could not have held shares in ; ; oats actu: 
A gas or water company contracting with the Council. to experimental needs, including in that short space gradients smoc 
[Todd v. Robinson, 14 Q B.D., 739 ; 54 L.J.Q.B., 47.] of 1 in 43 and 47, sharp curves, a tunnel, and cross-over perfe 
So jealous are courts of equity in all matters where roads; a severe curve occurs on a steep grade in the tunnel 
judicial discretion is likely to be prejudiced by monetary itself. The deep dip observed on the up road in our profile Wolf 
interest, that the Lord Chancellor himself has been declared of the line is due to this track passing under another rail- T 
disqualified from adjudicating in a matter which involved way. J : char‘ 
the interests of a company in which he was a shareholder. The existing track has been in no way disturbed in carry- Mess 
[Dimes v. Grand Junction Canal, 3 H.L.C., 759.] And ing out the experiments. The electrical conductors are two of th 
again, where a firm of engineers had contracted with a local in number, as s:en in the section given herewith, placed 
board to make alterations to gas fittings in a town hall, they outside the rails at a distance apart of 6 feet 94 inches, and 
empicyed the defendant, who was a member of the board are maintained at a potential difference of 500 volts. There 
and a builder, to erect scaffolding fer the purpose of enabling 
them to effect the alterations. It was decided by the late ot oe 
Mr. Justice Field that the defendant was interested in a ‘puree cs 6 98....--...-.--------: > 
contract with the board. [Tomkins v. Joliffe, 51, J.P. : sanecint ae 
247. | a is a cles 
And where a trustee of a turnpike road let his horse and o Sh S On. 
cart at a certain sum to a contractor for works on a road, to ¥ 
be used in the performance of the works, it was held that ¢3 
he was liable to a penalty as being interested in a contract £ Warr 
witb the turnpike trustees. [Towsey v. White, 5 B.C., 90" his sf 
125.] 8 descri 
/ECTION OF TRACK. Obam! 
Thom 
is no connection with earth or with the running rails, and pas 
THE METROPOLITAN RAILWAY AND — . ad = Be gp between the conan ni tee de 
there is little likeli of short circuits or shocks to work- efenc 
ELECTRIC TRACTION. men. The conductors are of channel steel, weighing ae 
15 Ibs. per yard, carried on ordinary insulators, with & lately 
On Friday last we paid a visit to the Earl’s Court—High _strip of leather to provide an elastic bearing ; no feeders are patent 
Street, Kensington, section of the Metropolitan Railway, required save the direct connection with the power station. the d 
which, as our readers are aware, has n electrically he train consists of six carriages, comprising seats for 80 Fyre 
«quipped for experimental purposes. During the week the first-class, 96 second, and 136 third-class passengers—312 er 
electric train had been plying to and fro, in preparation for in all, Each carriage weighs about 18 tons, empty, and is the de 
the opening to the public, which took place on Monday, 40 feet long, while the width is 3 inches greater than usual. plainti 
21st inst., an epoch which must be regarded ss.a most The length of the train overall is 250 feet, and the total there | 
momentous one in the records of the “ Underground,” not _—_ weight, loaded, is about 200 tons. The two end carriages, pon 
on account of the importance of the present undertaking, | which weigh 54 tons each, include seats for passengers, mutat 
which in itself is trifling, but because of the fact that this | guard’s compartment, and driver’s cab; a complete equip- connec 
event is but the forerunner of a vastly more weighty occa- ment of motors, &c., is provided at each end of the train, differe 
sion—the inevitable conversion of the whole system to which is designed for a “shuttle” service, the motor coach i “ 
electrical operation. In view of this consideration, we give at the fore end of the train being alone used for pro- The ¢ 
below a brief account of the work which has been done up _pulsion. Moulte 
to the present. The electrical gear includes four motors in each motor- increas 
The line itself has been in existence many years, affording coach, with a maximum capacity of 200 B.HP. each, made pth 
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by Messrs. Siemens Bros. & Co., the contractors for all the 
electrical work; the controllers are of the series-parallel type, 
with three running positions :—all series, two series and two 
parallel, and all parallel, each of these being led up to by 
three resistance points. 
The maximum speed attained is 38 miles i hour, while 
the train can be stopped in its own length by means of a 
Westinghouse brake. A motor air compressor provides for 
the brakes and whistle. 
Contact is made with the rails by means of shoes, which 
are attached to each coach, and connected together, so as to 
bridge over the gaps in the conductors at cross-over roads, 
some of which are nearly as long as the 
train. The conductor rails are very 


with a number of bars, and to which Imray had called attention in 
his specification. He said that the ordinary horse-shoe magnet 
might: be made up. ; 

Mr. Wattar said Mr. Justice Wills found that the pole-pieces 
were not grooved. He held it was a mere continuous pole-piece. 

Mr. Caters wished to say a few words aboat the poiat of constancy 
and power. What was put against the defendants was that the 
plaintiffs in their combination did use a magnet for braking pur- 
poses which was both constant and powerful, and the merit, or the 
claimed merit of it was in the combination of constancy and power. 
Constancy, of course, could be obtained merely by ageing. So far as 
power was concerned, it was simply this. The greater the power you had 
on the magaet the slower were the revolutions of your meter. The 
advantage of that was in altering the measuring power of your instru- 
ment. In the one case the meter revolved more quickly than in the 






































reasy in parts, causing some sparking, . ? & Raed 
but this vill cease with constant use. , oar Pi fo P 3 re oe eae | 
The coaches were built by Messrs. ~ a, ts ~~ fee Pe 
Brown, Marshalls & Co., Limited, Bir- Aa tie cont ee those 
mingham, and are both handsome and | Level Satay | Level 1818 ae | tin 43. 2 tin 47 1 in 1562 |= tin 67 2! tin 236 
comfortable; indeed, they present as Lm ey str beacon 3 5S ee i : 
marked an improvement over the old 5000 ae 3000 UP ROAD ~~ 3000 
style as the electrical equipment does ? e ? 
compared with steam! They are * of fe f 
lighted by electric lamps, four in series =e 
across the 500-volt terminals, } el ane tt 
Power is eupplied to the line by 1 ual oa tin wan |S} sin90 | vie 30 ‘ola 
means of two Siemens - Belliss gene- i ig : 33 ; é 
F rating sets, each rated at 380 amperes, — aun # foe bow Ordnance Deum) | | a eg 


550 volts, at 380 revolutions per 
minute ; these are very frequently 
overloaded 50 per cent., without diffi- 
culty. The temporary power station is situated near Earl’s 


Court Station, on land belonging to the company. The 
: actual running of the train is most satisfactory; full speed is 
lients smoothly attained in a very short time, and the control is 
over perfect, 
nnnel As our readers are aware, Sir W. H. Preece and Sir J. 
rofile Wolfe Barry are the consulting engineers. 
 Tail- The installation has been from the start, and is now, in 
charge of Mr. E. S. Franklin, assisted by Mr. Visger, for 
arry- Messrs, Siemens Bros. ; we are pleased to add that the whole 
) two of the work is of home production. 
laced 
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CHAMBERLAIN & HookHaM v. THE CORPORATION OF BRADFORD, 
(Continued from page 821.) 
Fripay, May 1lra. 


WueEn the Court reassembled on the 11th inst. Mr. Onirrs resumed 
his speech for the defence. There were, he said, no directions or 
description whatever to enable alternating currents to be used in 
Chamberlain & Hookham’s specification. There were a million of the 
Thomson meters in use, and 90 per cent. of them had been applied 
to alternating currents. Therefore upon that no question could arise 
regarding alternating currents whatever else his Lordship might think 
the defendants had infringed. Nor was there any question that the 
defendants had infringed the plaintiifs’ armature. They had not 
done that at all. The next point was with regard to the commutator. 
So far as that was concerned, the defendants used a system abso- 
lutely distinct from what was suggested in Chamberlain & Hockham’s 
patent. That patent said, “ To avoid the friction of a brush.” Now, 
the defendants used a brush, and got rid of the friction in an 
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r 80 entirely different way from Chamberlain & Hookham. The 
312 dfendants used brushes, and their whole system, so far as the com- 
dis mutator was concerned, was so distinct between the plaintiffs’ and 
| the defendants’ systems that they could hardly be compared. In the 
ual. plaintiffs’ there were the mercary cisterns. In the defendants, 

there wasthe silver. In the one there was the vertical ment, 

in the other the horizontal. Both got rid of the friction. In bis 


evidence Mr. Hookham himself admitted that the defendants’ com- 
mutator was materially different from his own. All the machinery 
connected with the commutator in the defendants’ meter was 
different from his own. In fact, the defendants’ solution 
of the difficulty of friction was absolutely different from 
the description in the specification of Hookham’s patent. 
Toe defendants did not employ mercury in any way. Mr. 
Moulton had referred to the introduction of grooves in order to 
Increase the strength of the eddy currents. Of course there were 
no grooves in the defendants’. He should like to bring to his Lord- 
ship’s mind that in the Johnson & Phillips’ case there were grooves. 
What the plaintiffs did was to invent a particular form of magnet 
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cther, and wore out more quickly. There was no principle involved 
in that. It was merely a question of degree. 

His Lornpsuip said he thought Mr. Swinburne said that before 
Hookham, constancy and power were mutually distracting and were 
cc-sxistent, j 

Mr. Cripps said he thought that the effect of Mr. Swinburne’s 
evidence was that constancy and power were well known in every 
sense, and what Mr. Hockbam really did—he (counsel) must give 
him every credit for this—was to invent, according to Mr. Justica 
Wille, a form of permanent magnet. Mr. Justice Wills, however, 
had never found that every magnet which happened to have con- 
stancy—of course, every magnet had some, as ageing was well known 
—was an infringement of what the plaintiffs did. It was only a 
question of degree. The defendants had constancy, and asmall power 
was sufficient for them. He supposed you could not have a magnet 
without power, and a magnet which must have power must have con- 
stancy. What Mr.-Hookham did was to describe a particular form 
of magnet in which he had both constancy and power. It would 
really be incredible and impossible to say that no constant magnet 
was to be used by anyones except Mr. Hookham, because every magnet 
had some power. . 

His Lornpsmip: You say the idea of combining constancy and 
power was not patentable. You say you use an entirely different 
kind of magnet, and that you are entitled to do so. 

Mr. Cripps agreed: He contended that the plaintiffs in the present 
case were in a peculiarly weak position as inventors. All the 
principles were thoroughly ascertained and known, and the most they 
could claim was the particular form ofapplication. Bearing in mind 
what he had said that power here was only a matter of degree whether 
the brake spun a little faster or a little slower, they got just the same 
recording instrament by either one or the other. Then Mr. Hookham 
said in his specification that for small installations he “ preferred” a 
number of small magnets—bar magnets substituted for the large 
magnets in the drawing. There they had Mr. Hookham saying— 
very properly—that in place of electro-magnets he “preferred” a 
particular form of magnet, that form being a number of bars with 
artificial iron poles. When that was done—that was to say, after 
this arrangement of bars and poles had been built up, 
the permanent magnet was practically constant. But that was 
not the essence of Hookham’s invention at all, buat merely 
a direction of a preferable way of carrying jit out. The 
claim in the plaintiffs’ specification was (1) “An electricity 
meter for measuring currente, consisting of an electromotor with 
constant field, arranged substantially as hereinbefore described and 
illustrated in the accompanying drawings, the said electromotor beiog 
combined with an electric brake also moving in a constant or nearly 
constant field, preferably the same field as that in which the armature 
rotates, substantially as herein described.” Now, that was quite 
distinct from the defendants’ meter, which wasa meter for measuring 
energy, and which was absolutely distinct as a machine, and also dis- 
tinct as to all the chemical agencies employed. The plaintiffs’ claim 
said: “ An electromotor with constant field.” The defendants did 
not do that; it would be absolutely destructive to them. And then 
the plaintiffs said: ‘‘ Arranged as hereinbefore described.” Well, but 
the defendants’ whcls arrangement was absolutely distinct in every 
feature from the plaintiffs, so far as the motor was concerned. 
It was quite clear to his (Mr. Oripps’s) mind, with regard 
to this first claim, that there was no infringement. The 
defendants’ arrangement was a different arrangement, applied 
differently, and for a different object. Then the third claim which 
was relied upon was this :—‘In electricity meters, the use for the 
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purpose of procuring a powerful and constant magnetic field of per- 
manent magnets as described, with very large polar surfaces 
closely feonting each cther so as to form a narrow slit in which the 
disc armature revolves, whether the same be magnetised in position 
or otherwise, and the means decribed for regulating the same when 
or if necessary, substantially the same as herein described and in part 
illustrated in the eccompanying drawings.” Mr. Moulton bad care- 
fully confined himself to only reading that claim, without making aay 
comment upon it. That claim, however, did nct carry the matter 
any farther than the first claim, and everything, therefore, 
turned upon the first. The others were subsidiary incidents of 
the first-—they simply followed what had gone before. As 
to the disc armature, the defendants were outside that. The 
claim was for a disc armature—a powerful and constant mag- 
netic field for the disc armature of the motor. In the defendants’ 
machine a disc armature was not the motor, and there was po con- 
stant field at all. So they came to the magnet point, which seemed 
to him to be the litigious point between the parties. On that point, 
material evidence had been given in this Court which had not been 
before Mr. Justice Wills at al), and he (Mr. Cripps) thought the 
evidence here given was absolutely conclusive on the point of in- 
fringement. Mr. Justice Wills found that the plaintiffs’ specification 
contained all the theory on which Mr. Hookham based his invention, 
and that it had not been done before. But here, in this case, the 
defendants had shown that it had not only been previously disclosed 
in principle, but had been practically carried out before Hookham’s 
specification appeared at all. If he (Mr. Cripps) could point out 
that what Hookham did by his patent had, both in theory and prac- 
tice, been previously disclosed, then what became of the suggested 
invention? It was clear that Marcel Deprez knew the theory. 80 
far as the brake was concerned, it was nothing but a question of 
degree. It merely meant whether the copper plate ran slower or 
faster. Those which ran the quicker wore out the quicker. The 
learned counsel submitted that these things were well known, and 
that the defendants were entitled to take advantage of public know- 
ledge. He next referred to the magnef, which he said the defendants 
had induced Prof. Ayrton to take out of an ampere measuring 
meter made 18 years sgo. This magnet he said had been in use for 
18 years—long before Chamberlain & MHookham’s specifica- 
tion—and had been perfectly constant for 18 years. As regards 
strength, if was, as he was told, a great deal strorger than 
the magnet which the defendants used. Prof. Ayrton had tested 
that magnet which had been in ure for 18 years, and fcund it was 
constant and more powerful than the magnet which the defendants 
used. The answer, therefore, was that there was no question of 
theory. Could it then be said that it was infringement for the 
defendants to use a magnet of that constancy and power? Oonstancy 
could be obtained by a well-known method, and as regards the com- 
bination of constancy and power, it was merely a question of degree. 
He would not trouble his Lordship with Ayrton and Perry’s speci- 
fication, because it was admitted on all hands that they disclosed the 
whole theory. He must take Mr. Justice Wille’s jadgment that they 
did not go beyond the whole theory. The difficulty Ayrton and Perry 
had to contend with was the friction theory. The learned counsel next 
referred to Abel’s specification of 1884. He said that there was really 
no difference in form between the magnet there and the one used by 
the defendants. As Mr. Ssinburne had said, if three or four of those 
magaets had been put sida by side, they got the defendants’ exactly. 
There was also claim 5, which was:—The constraction and 
arrange ment of parts forming a commutator making ccntact by means 
of mercury placed in insulated vessels, the axis of revolution of the 
commutator being vertical substantially as hereinbefore described.” 
He would not dwell on that now, but he mentioned it, because it was 
a point that might be raised hereafter on the queetion cf validity. 
Buttosum up his argument, he would ray this. He would not say 
it was admitted, but there was nosericus dispute that the defendants’ 
machine or combination was quite distinct from that of the plaintiffs, 
It was for energy in the one case, and for current in the other. It 
was admitted also—or not seriously disputed—that the claim of the 
plaintiff was entirely based on a law known a‘ the time, and was 
for a combination carrying out what was then a well-known law. 80 
far as motor power sgain was concerned, the machines were distinct. 
The real difficulty felt at the time was as to friction; and, so far as 
mechanical means for getting rid of that difficulty of friction were 
concerned, those of the defendants were entirely different from 
those of the plaintiffs, and the theory of getting rid of it had been 


disclosed in an article published before the date of plaintiffs’ patent.’ 


As to the brake, the only matter claimed by Mr. Hookham was con- 
stancy and power, and Mr. Swinburne had told the Oourt that both 
were matters of degree. So far as constancy was concerned, the 
defendants used a method well known before Hookham’s, and so far 
as power was concerned, it did not matter whether one magnet was 
of a certain power ascompared with another. The defendants used 
a magnet distinct in form and power from that cf the plaintiffs. The 
defendants used simply the ordinary common form of magnet, and 
viewing all the facts, he submitted that there was no substantial kind 
of iofringement here at all. 

Evidence for the defence was then called. 

Mr. 8. Z, DE FmRRantt, exsmined by Mr. Onters, said he had had 
great experience in sll electrical mattere. He was one of the first elec- 
tricians to deal with the question of meters, his first attempt to make 
one being in 1882. He succeeded in his attempt at the end of 1883 
or beginning of 1884. He then produced a continuous current meter, 
and it had been very largely used since then. 

Mr. Cries: It has been suggested that Mr. Hookbam first solved 
the difficulty of measuring currents by meter. Is that so? 

Witness: No. I saw his specification directly it was out or 
printed, and I thought at the time that it detcribed a very inferior 
inetrument to the one I had already produced. That might sound 
egotistical, but I did thick that the patent was a retrograde step. 
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Continuicg, the Wrrnmss said that the sale of electrical moters 
came into commercial use in the latter part of 1886. Very little was 
done with regard to electrical meters before 1886. In fact, there was 
no commercial demand for electrical meters before 1888. The meter 
preduced (one of Ferranti’s) was an example produced in 1884, and 
shown at work at the South Kensington Exhibition—at the Health 
Exhibition, or one of them—on a lighting circuit. It was found 
in practice that the meter would start with a single lamp, and 
measured up to 20 lamps with very fairaccuracy. The business in these 
meters had rapidly increased, and at the present time there were 
perhaps 40,000 of these current meters being used in England of that 

ttern, but not of that particular shape. It was not really until 
1888 or 1889 that electric lighting had made any advance in England, 
The defendants’ meter was an energy meter. An enargy meter wag 
entirely distinct from a current meter, and was totally different. In 
a current meter you must have oze element constant, viz , the field or 
armature. In the defendants’ meter it was not necessary to have a 
constant field in connection with the motor. To have constancy in 
anenergy meter would be destructive. He was acquainted with the 
arrangement of Mr. Hookham’s meter with regard to the friction, 
He thought it was a bad arrang:ment, and did not succeed in getting 
a low friction. He did not find any similar method of dealing with 
the friction in the defendants’ meter. The commutator in the 
plaintiffs’ meter was distinct from anything he found in the defen- 
dants’ meter. It was one of the elements which he considered 
unsatisfactory in the plaintiffs’ meter, and which was satisfactory and 
proved to be good in the defendants. The defendants’ form of com- 
mutator was a very special form. The commutator was a very 
important factor in producing an effective meter. Before the 
Chamberlain & Hookham patent it was known how to make a 
magnet constant. In his view the question of friction was 
most vifal, and the reason was that if was most 
necessary to get a meter to start readily. Unless it started readily 
with a small amount cf load upon it, it would not earn revenue 
upon the lamps left burning all night—lamps burning, perhaps, 
18 hours out of the 24. Oomm y, it was most vital that tre 
meter should start well, and in order to get good starting you must 
have low friction. There was nothing new in getting constancy, 
There were several processes of getting constancy known as ageing, 
Ageing reduced the power of the magnet perhaps some 15 per cent, 
For the purposes of the brake it was necessary, besides q 
that the msgnet should be powerful, so as to prevent the meter 
running too fast and so wearing itself out. Supposing the defendants 
had a weaker brake then what they used they would get a measuring 
instrument which would wear out faster. There was no difference 
in the principle whatever; it was only a matter of speed. It was 
a commercial element only, and did not affect the electrical law. 
He had made himself acquainted with the special form of magnet in 
the Chamberlain & Hookbam machine. Inthe defendants’ machine 
avery ordinary form of magnet was used. It was a‘ common” form 
of magret, and that was all that one could say about it, In the 
defendants’ machine one could put in as many cf those magnets as 
they wanted—two or foar, or any number necessary to get the best 
speed for their meter and brakes. It was merely a commercial 
question. There was no difference between the motor part of Siemens’s 
instrument and the defendants’, except that the latter had got the 
silver commutator. Otherwise it was exactly the same. He had read 
the Deprez article. That article also stated the general law with 
perfect accuracy on the subject. It referred, further, to the question 
of magnetic speed. 

Mr. Caters: I ask you, as an electrician, would those figures 
(illustrations shown), if carried out, give a permanent magnet which 
would serve the purpose, with a copper disc as a brake ?—It would be 
perfectly useful, and a very satisfactory form in which to apply a 
magnet, and you could put more magnets on if if you liked. There is 
no difference between what I find described in Siemens’s and Deprez's 
and the defendants’. He had seen the magnet now submitted to him 
(magnet produced) working for six months with its meter, and he 
was confident that it was constant. It was at the commencement of 
the period of running that a meter would lose force; but if he found 
one going constant for six months, then he knew that it had real con- 
stancy. He should have had no difficulty in producing an energy 
mcter such as was used by the defendants, from the descriptions in 
these articles. Mr. Uppenborn also, in his article, showed that he 
had a perfectly complete and clear understanding of the whole 
subject. 

he Cripps: Supposing you were dealing with the question of a 
powerful motor, you obtain it by the plaintiffs’ specification by means 
of a strong permanent magnet with a (constant field ?—Yes, and in 
the defendants’ you get it by another way; you get a permanent 
magnet in a constant field. The motor in the defendante’ meter is 
made of two parts—the armature and the field. The field in this 
(the defendants) is a magnetic field in air, and is formed simply by 
the passage of an electric current. No iron or steel was used in either 
the field or the armature in the defendants’ meter. In fact, the two 
machinea were absolutely different things. : 

At this stage the further hearing of the case was adjourned until 
Monday. 





Monpay, May 147s. 


Wuen the hearing was resumed, as Mr, Ferranti had been unavoi ably 
detained, his cross-examination was deferred, and Mr. Cripps for the 
defence called 

Prof. Ewina, who in answer to questions, said he was a Fellow of 
the Royal Society,a member of the council of the Institution of 
Electrical Engineers, a member of the Institution of Mec anical 
Engineers, and a member of several other scientific bodies. He had 
given much attention to the subjects of electricity and magaetism, 
and had made himself acquainted with the meter used by the 
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defendants, and had carefully studied the plaintiffs’ specification. 
Having done 80, he could not say that the defendants’ meter infringed 
the specification in any way. The specification was for a meter to 
measure electric currents, and the defendants’ meter was an 
energy meter. In order to get a current moter it was necessary to 
design the arrangements so as to ignore the magnetic force and secure 
a constant field for the motor. The other meter was sensitive, and 
the variation was vital and essential. The energy meter could be 
used for all sorts of purposes. So far as there wera special 
mechanical methods for dealing with the question of friction the 
defendants’ machine was not an infringement of the plaintiffs’. 
There was no rescmb’ance between them. For instance, the com- 
matator in the defendants’ was quite different from that described in 
the plaintiffs’ specification. The defendants used a form of com- 
mutator which was known for many years before the date of the 
plaintiffs’ specification. It was known how to get constancy before 
that date. The defendants’ magnet in no way infringed that 
described in the plaintiffs’ specification. It was absolutely 
different. The use of a permanent magnet to create 
power was well known before the date of the specification. 
After the article which was written by M. Deprez, which was very 
clear, an electrician with a knowledge of his subject could easily hava 
made such a meter as that used by the plaintiffs. The power they 
wanted on the motors was the driving power, and they wanted a 
powerfal motive power to reduce friction, so as to make the friction 
a negligible quantity. So far as driving power and motor were 
ccncerned, those of the defendants’ and of the plaintiffs’ were quite 
distinct. As to the brake, supposing they bad a particular strength 
of magnet on the brake, the speed wou'd depend on the motor as 
ccuateracted by the brake. One description given by Faraday of a 
magnet might be construed as deecribing something very sim. lar to 
the magnet eet forth in the plaintiffs’ specification. In order to get 
constatcy, they wanted a msgaet which should be as nearly as 
possible a closed magnetic circuit so as to reduce the loss 
of power; but there were other conditiors equally important. 
There was nothing in the d.fendants’ magnet which was not com- 
patiole with what had been known and described prior to the 
plaintiffs’ specification. Witness was shown a magnet which had 
been constant for 18 years, and ssid that, as compared with it, there 
was nothing different in the plaintiffs’ specification There was a 
differencs in the building up, but the principle was the same, and 
had been known for some years before. There was no basis for the 
suggestion that at the time Mr. Hookham made his experiments per- 
manent magnets had been prac:ically abandoned for the purposes for 
which compensation was required. They were in actual use. In 
Aryton and Perry’s specification of 1882 there were described the 
principles of the law which were contained in Chamberlain and 
Hookham. It was common knowledge, and there would be 
then no difficulty in getting a magnet constant and of 
sufficient power. He had read in the plaintiffs’ speci- 
fication the description of what had been called in this 
case the vertical commutator, but that idea was not novel. 
Witness was shown two models of esrlier instruments than the 
plaintiffs’ specification, and eaid that each had a vertical commutator 
such as was described in the plaintiffs’ specification. Taking the words 
“disc armature,” per se,in the specification, he, as an electrician, 
would at once undeistand that the wcrds meant the armature of the 
motor, Witness poioted out that in the specification Mr. Hookham 
said that the armature consisted of so and so, the commatator con- 
sisted of so and so, and the brake consisted of so and so. 

Cross-examined by Mr. Mounton: The defendants were actual 
users of their machine. In his specification the plaintiff stipx- 
lated for & constant field, or as an alternative, an aimature of steady 
power, 

_ By his description in the specification, it is plain that the plaintiff 
intended to use the same connections in his magnet as you find in the 
defendants ?—I think that is so. 

The specification says that the electromotor might be of any of 
the ordinary kinds then in use. At that time there were alternating 
current motors ?—Yeg. 

And they were made exactly as in Siemens’s meter or the 
defendants’ meter ?— Yes. 

Continuing, Prof. Ewrna said: The defendants’ meter measured 
energy, and never measured anything else but energy, not one particle 
of the general principle of the plaintiffs’ meter was applicable to 
an alternating current meter. 

Questioned with regard to the getting of constancy and power in 
permanent magnets, the Wirngss said he could point to many pas- 
sages in specifications, &c, prior to the Hookham specification for 
getting constancy and power in permanent magnets. The witness 
cited Elphinstone and Vincent, Siemens, Faraday, Jamin, Deprez, 
D'Arsonyal, and Ayrton. D’Arsonval’s reference was a paper on 
electric telephones on concentric poles. It referred to the shape of 
magnets which were found to give good results in speaking on tele- 
phones. One pole was in the shape of a ring, and the other pole 
ane up in the centre, both on the same side of the telephone 

e, 

Mr. Moutton: How in the world could these instructions tell 
the world the right way to get a good magnet for your brake ?—They 
showed the form of magnet which gave good results for whatever 
—S they were used. 

3 there any suggesticn here that the magnet was constant or 
powerful ?—Well, it gives good resulte. 
_I put it to you that the words, “ increases the effect,” refer to the 
Siving a clearer sound ?—It might be ao. 

May I put it to you that of all the things least of importance in 
& telephone, constancy is one ?—Well, of course, constancy is not of 
nearly so much importance ina telephone as in a meter. 

Questioned wih regard to Jamin’s references to magnets, the 
Witness could not agree that Jamin’s work was directed to increase 





the portative power of magnets. Jamin spoke cf an instrament in 
which constancy was important. H- could not say whether Faraday 
at page 117 was talking ubout bar or horseshoe magnets. He 
thought the whole of what Faraday said was applicable to magnets 
of all forms. 

Prior to 1887 had you ever seen one of the specifications cited in this 
case ?—Prior to 1887 I was not much interested in specifications, but 
I certainly had seen some of Marcel Deprea’s writings. 

Can you say you have seen one of these other publications ?—Y«s. 
I have no doubt that I read Faraday. I had certainly seen extracts 
from Jamin, but I had not read all his papers. 

I ask you about the actual passages cited here. With the excep- 

tion of Faraday, can you say you had seen any one of these passages 
cited in this case ?—I cannot at this date specifically refer to any of 
these passages as having been seen by me before, but I may say thie, 
be was nothing contained in those patsages I was not acquainted 
with. 
Oross-examination continued: He had not suggested that ageing 
took out something like 15 per cent. He did not think it ever had 
the reputation of taking out the larger part of the magnetism. It 
would all depend upon the kind of steel used. 

Mr. Mouton: It does not take more money to make a good magnet 
than a bad one if you choose the right form, does it ?—Well, the pro- 
cess of ageing is, I think, one of cost. You have, of course, to pay 
more for good magnet steel than for bad magnet steel. 

Questioned farther, the Wrrnuss stated that the defendants’ was a 
cheap magnet so far as geometrical form was concerned. Abel’s 
instrument was a current indicator. He had never seen an Abel 
meter. He thought the invention was practically the same as thai 
by M. Lippmann which Witness had seen. = 

Rs-examined by Mr. Cripps: The saturation of an electro- 
magnet was in all cases a question of degree. No electromotor with 
constant field could be used for measuring alternating currents. 

It you wanted a meter for alternating current, could you use the 
——- both for the motor and the brake?—No, it is quite im- 
p e. 

Do you know within what range of power the defendants use their 
magnets on different meters ?—I am told it varies as much as 50 per 
cant. I have noticed there are wide variations in the power of the 
magnets they use. 

Farther re-examined, the Wrrnuss stated he considered that from 
the directions given in the paper of 1884, “ Siemens’s Energy Meter,” 
any competent workman could have carried them out and actually 
made the meter. 

Prof. Wu. Epwakp Aysron, F.R S., examined by Mr. Graxay, said 
he had devoted a good deal of attention to the question of the con- 
stancy of magnets. Constancy of magnets really depended, in the 
first instance, and to a very important degree, on the constitation of 
the steel—the chemical composition of the steel. Secondly, it 
depended very materially on artificial ageing. Lastly, but toa much 
smaller extent, it depended upon the geometrical form into which 
the magnet was made. At the date of the Hookham patent ha 
kaew how to make, and had made, a constant.and powerful magnet. 
He had studied the manufacture of the defendants’ magnets in 
common with Prof. Toomson at the works in Massachusetts, wher 
they were made in large numbers. The magnets were made out cf 
steel heated to a dull red heat. Then there was a very special form 
of ageing. They were dipped 20 times successively into boi iag water 
and into cold water, the operatioi occupying 13 hours. A large 
number of magnets were hung on a kind of chain arrangement, which 
was kept rotating continuously. That was how the magnets wera 
made constant. Prior to the ageing the magnets were made into 
powerful magnets, The defendants used a very ingenious device to 
magnetise their magnets. It was not the fact that at the date 
of Hookham’s specification permanent magnets had been aban- 
doned where absolute constancy was required. Mr. H okham did 
not teach the world for the first time how to make a powerfal and 
constant magnet. He did not teach the world how to make either 
a constant magnet, or a powerfal magnet, or the two combined. 
Witness knew how to do it years before H»okham’s specification 
was lodged. 

R ferring to the Ayrton and Perry specification of 1882, the 
Witness stated that the — thing whieh prevented them from 
making a successfal commercial meter was their not knowing how to 
make the armature and brushes with sufficiently small friction. The 
difficulty of getting a constant and powerfal magnet did not stand 
in their way. He was in Court when Prof. Ewing was ¢xamined, 
and agreed with him that Hookham’s specification gave no directions 
how to make a satisfactory alternating current meter. He did not 
think that an intelligent workman could bave made a successful 
alternating current meter after reading Hockham’s specification. 

Oross-examined by Mr. Moutron: The plaintiffs’ meter consisted 
of anelectric motor with constant field. It was not a sefficient 
description, in his opinion, to say it consisted of an electric motor 


and 8. 

It has those two parts in it ?—Yes, with another addition which 
is vital—the constant field, 

Oross-examination continued: Blectric motors, both for direct 
currents and alternating currents, were both known. If it were 
wanted to have an electric motor with alternating carrents, you muat 
have the alternating current both in your field and in your armature. 
He hoped every electrician would know that. Supposing you wanted 
to get an electric motor for alternating current, a permanent magnet 
could not be used. He did not tell his Lordship that he thought Mr. 
Hookham considered he could make an alternating current meter 
with a permanent magnet as the field. In the plaintiffs’ meter he 
said that the mercury commutator did not work. He found, for 
example, that by putting a little mercury into the cap he changed 
the reading by 15 per cent. There was no indication on the meter 
how much mercury to put in. The hearing was again adjourned, 
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Torspay, May 15ra. 
Tum bearing was resumed on Tuesday, when Prof. AyRTON was 
further cross-examined. This duty was undertaken by Mr. Walter, 
as his leader, Mr. Moulton, had been required to attend at the House 
of Lords in an appeal on another electrical case. 

In ‘answer to Mr. Walter, witness said that the defendants’ magnet 
by two processes was reduced in power, but still it was a strong magnet. 

Mr. Justice Fanwmiu: Is there any definition of “ strong” in 
connection with electricity ! 

Wirness replied that there was no definition of strong. They 
might have 900 lines or 1,000 lines. They were both powerful. But 
the term strong was only relative to something else with which it 
was compared. The defendants’ was a magnet which had not a third 
of the braking force of his sixteen-years-old magnet. 

Mr. WatteR: You have spoken to this effect—that for the purpose 
of braking you prefer concentrated poles ?—Yes. 

Concentration at the experse of the magnetiam is a disadvantage ? 
—I do not know what you mean by concentration there. 

I ask you to assume that concentration can only be attained by the 
loss of magnetism. The widening of the poles then would be an 
advantage ?—It is not true. Assumirg what you state—which I 
must qualify as not being true—then it would be a mistake to have 
concentration because constancy is of great importance; but my 
own experiments show that you can get concentration and constancy. 

With a strong magnet?—With a strong magnet. Continuing, 
witness said that in Drage’s paper, he showed small weights which 
made contact, and which went over the top of the projector, and it 
showed how to make Siemens’s armature to work with the mercury 
commutator. The model before him showed how to use the pools of 
mercury higher in the middle than at their sides. 

Re-examined by Mr. Criprs, Witness said that the defendants’ 
magnet was of a form well known to him before the date of the 
plaintiffs’ specification. There was no reference in the plaintiffs’ 
specification to the use of silver for the purposes of the commutator. 
The defendants’ meter was merely the Siemens meter with the 
Deprez addition to it, and with silver in the use of the commutator, 
no reference to which appeared in the plaintiffs’ specification from 
beginning to end. 

Mr. Frreanti was then recalled. In answer to Mr. Crieps, he said 
that if there were any description in the plaintiffs’ specification of 
the current meter, then it was a deficient description ; and, so far as 
the instrument was described, the meter would not work at all with 
alternating currents. He did not think the thing could have been 
understood when it was written. 

Oross-examined by Mr. WattER, Mr. Ferranti said that in 1887 
it was not generally known how to make alternating current mctors, 
but present knowledge showed that with the then existing descrip- 
tions and instruments, they could have made instruments which wculd 
have worked with alternating currente. 

Mr. WattHR : You have spoken about the constancy of permanent 
magnets. Before the date of Hookham’s specification, what do you 
say as regards what was known of the constancy of permanent 
magnets coupled with strength. As I gather, what had been done 
was to expose the magnets to some of the conditions to which they 
would be exposed in use—such as temperature—until they got down 
to the condition in which, when in use, normal circumstances would 
not affect them ?—Yes, they were subjected to conditions whereby, 
when put in practical use, they would not be affected by similar con- 
ditions afterwards. He thought that the silver brushes were very 
impcrtant and more durable and certain than copper ones. He was 
“ afraid” he was an inventor. He did not say he would bave invented 
Hockhsm’s, but speaking from knowledge common at the time of the 
specification, the instrument could have been made. The informa- 
tion others had given left nothing to the imagination. Uppenborn 
and others bad fully described the theory, and how to carry it out in 
every detail for a commercial meter. There was no suggestion as to 
making the brushes with silver, which, witness considered, added to 
the life cf the meter, but otherwise the knowledge before the specifi- 
cation was sufficient. 

Re-examined by Mr. Cripps: Mr. Farranti said that both the 
theory and practice of the instrument were set forth by Deprez most 
completely. Siemens would haye worked for a long time with copper 
brushes, but silver was better. It was a refinement of practice. The 
plaintiffs’ commutator was intended to be an improvement in prac- 
tice, bat it had not proved so. Witness would not measure alter- 
nating currents by an arrangement consisting of an electromotor- 
with constant field. The arrangement in the specification was, in his 
opinion, entirely wrong. The difficulty of the Hookham meter, as 
an alternating current meter, was that the magnet proposed did not 
vary at the same time as the currentin the armature. This was quite 
a complex electrical matter to anybody but a technical person, but if 
anybody tried to construct a meter on the lines shown by Mr. Hook- 
ham, he would get something which was utterly end hopelessly 
wrong. 

Prof. Sinrvanus P. THompson, examined by Mr. BousrFiExp, said 
that iv the plaintiffs’ specification the first method of getting con- 
stant field was by getting permanent magnets, and the other by 
having electro-magnets which were saturated. 

By Mr. WatrEr: If made on the lines described in the specifica- 
tion, the instrument would not work as acurrent meter. 

His Lorpsaip remarked that in making his instrument the 
plaintiff might not have adhered to his specification, and one answer 
expressly atated so. 

This closed the evidence in the case, and Mr. Bousrimup addressed 
the Court on behalf of the defendants. He desired to recall the 
fundamental principle that they wanted in a meter to register accu- 
rately the number of amperes passing through it. The current meter 
registered equally every hour whether the voltage was increased or 
not, whereas the energy meter registered the current multiplied by 
the increased force. The defendants’ meter was an energy meter, 


a 


mend yet the plaintiffs said it was an infringement of their current 
meter, 

In an energy meter they had two requisites, first the outside field, 
which was of large wires—if small they would become tco hot—ang 
they had the interaction of the field, a fixed part, and the armature 
the moving part. There were two interacting things, fixed coils and 
movable, with a current passing through them. The differencg 
between this case and that before Mr. Justice Wills was this. In the 
case before Mr, Justice Wills, the defendants had the current meter, 
They hada meter with a permanent electro-magaet built up with pole. 
pieces at the ends; and the armature was of the plate type, so that 
they had the arrangement which Hookham had described in hig 
specification as using a disc or cup at once asa motor and a brake, 
They had, therefore, absolutely identical elements which made q 
current meter—a constant field with an armature develop. 
ing the proportional force of the current, varying with 
the potential. The defendants had not, in that case, the Siemens 
meter. They had infringed with a current meter. Butin the present 
case they had an energy meter identical with Siemens. The gsub- 
stantial points which differentiated the two instruments were these 
In the plaiatiffs’ they had first a constant field, next special a 
ments for minimising friction, and third, strong power in order to 
reduce fric‘ion. Every witness, he thought, agreed that the difficulty 
of overcoming friction was the real practical d.fficulty at the time, 
Hookham made his driving force very large, and the friction conse- 
quently very small. Inthe defendants’ meter, so far from haying 
constant field, there was a field, one component of which varied wi:h 
the current and the other component of which varied with the 
electrical force; and their method of reducing friction was now very 
different from that of the plaintiff... Mr. Jastice Wills had treated 
permanent magnets in the case before him as if they were not an 
essential of the first claim, which only dealt with the constant field. 

Mr. Justice Fanweii: Mr. Moulton puts it forward that what you 
have done is a breach of Claims 1 and 3, and Mr. Justice Wilis said 
if was a combination of all the elements. 

Mr. BovusFigxp thought that Mr. Justice Wills did not mean that. 
Ween he said it was a combination he was referring to the com- 
bira'ion in the first claim, and he went on to say that he had come 
to the conclusion that there was substantial identity—in other 
words, that a case of infringement of the first claim was made ont, 
but on the sixth claim—imvrovement in pole-pieces—Mr. Justice 
Wills found that the d-fendants had not infringed that, 
Therefore combination of all the elements of the whole 
of the claims could not have bsen meant. And as to 
Olaim 3, that was a claim for something less than the whole thing 
which was claimed in claim 1. But, haying regard to the fact that 
that third claim dealt with scmetbing not in the provisional speci- 
fication at all, he (Mr. Bousfield) submitted that it was a claim which 
could only be infringed if one used a motor such 8s was substantially 
described in claim 1. He submitted that if the defendants did not 
infringe claim 1, they could not infringe claim 3. Claim 3 was only 
a detail in the working out of the invention in claim1. Plaintiffs 
had a magnet with big ends in order to get a powerful motive force ; 
and the defendants had a very different arrangement, for although 
they also obtained a powerful driving force they had no iron, and 
they relied on two coile—the coil which carried the current and 
the inner coil. The difficulty of getting over the question 
of friction was got over by the defendants also in a way 
very different from the arrangement adopted by the plaintifis. 
Both as regarded the powerful field and the diminution of friction, 
the defendants were working on different lines from the plaintiffs, 
Continuing, the learned counsel said that, of course, the defendants 
had got an electric brake moving in a conetant field. Their defence 
with regard to infringement might be summed up in the broadest 
way in saying that the plaintiffs’ was a patent for a current 
meter, and the defendan‘s’ was an energy meter. The defendants 
also said that they did not infringe, even if his Lordship took 
his learned friend’s point about its being used in a constant 
circuit, s0 as to be a current meter. Evenif his learned friend was 
right about that, still he (Mr. Bousfield) should say it was not 
an electromotor substantially as described, because it had got a 
constant field. It had not got an arrangement for giving a powerful 
driving force, and for minimising friction which were really the 
features which governed the construction in the plaintiffs’ specifi- 
cation, so far as the motor was concerned. Up to a certain point 
the defendants’ was accurate as an energy meter, but after that point 
it ceased to be a meter at all. The learned counsel next referred to 
the third claim, and the question of infringement on that head—viz, 
the question of disc armature. He said that really this claim was 
never intended to cover either the use of permanent magnets for the 
motor, or for the motor and brake combined. The case actually 
illustrated, was the motor and brake combined—one disc. He 
submitted the words “disc armature” showed that the claim was 
never intended to apply to the use of permanent magnets in the 
motor or the motor and brake combined. The claim bad no applica- 
tion for magnets used solely for braking purposes. Of course, this 
was an additional point tothe other points. 

His Lorpsuip: I thought you did not take this msgnet ? 

Mr. BousFiaxp replied that that was so, but a great many points 
were raised about that, and it was necessary to deal with them all. 
He submitted that the claim in question was never intended to apply 
to the use of constant and powerfal magnets in connection with the 
brake, bat only in conjunction wi'h the disc armature. Referring 
to the magnets the learned counsel said it could not pos 
sibly be said the defendants used the form of magnets invented 
by Mr. Hookham. The defendants’ principle was to let the 
magnets down to such a point as to make them snfficiently constant. 
They then took two or three magnets, or more if necessary, in order 
to get the required power. That was to say, the defendants got their 
constancy in the old way, and got their power not by any special 
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construction of magnet but by having two magnets, or, if necessary, 
three or more until they got power enough. He contended that 
Mr. Hookham, although he mentioned an alternating meter in 
his specification, excluded it in his claiw. Referring to the 
alleged anticipations of the plaintiffs’ patent by Siemens 
and Deprez, so far as the principle of constancy and power 
in the magnets was concerned, the learned counsel said that the 
defendants’ point on that was that they were following the line laid 
down by Siemens. If the plaintiffs said that their specification 
excluded the defendants’, the defendants’ answer was that the 
plaintiffs going on that line, destroyed their own specification, 
because what the defendants did was like Siemens. 
The hearing was again adjourned. 





Wepnispay, May 161TH. 


Mr. Moutton, ia replying on the whole case, said he began the 
case by stating that the plaintiffs accused the defendants, the Brad- 
ford Corporation, of using a meter in which there was a constant 
field, and in which permanent magnets used for the brake were 
powerful and constant according to that which the plaintiffs claimed 
inclaim 8. The difference between his learned friends and himeelf 
on the third claim was one very much more of law than of fact. So 
far a3 fact went, his learned friends had never met the evidence of 
Mr. Dagald Clerk that the circuit on which this was to be put, was a 
circuit of practically constant potential, and the consequence of that 
was that the armature in this case was practically of constant 
strength. The defendants said that their instrument was designed 
to measure energy, and not to measure current, and even that when 
they used it under circumstances, where in fact it measured 
current, it could not come within the plaintiffs’ patent, 
because it was used in circumstances which were different. But 
be would say further that the plaintiffs’ instrument was con- 
structed on purpose to be used ander circumstances such as those of 
Bradford Corporation. There was a device mentioned in the plaintiffs’ 
patent which they did not claim, because someone else had done it 
before, and that was the starting coil. That was a coil which would 
destroy the serviceability of a meter if it were put on any circuit of 
higher electromotive power. The plaintiffs worked their meter in a 
constant field, and they got if by permanent magnets. Supposing 
that Bradford worked their meters in a constant field, they might get 
itfrom any source. If they kept their mains constant, the pressure 
was constant, and they had not denied it, and so they had been taking 
a convenient source for a constant field. But how did a field obtained 
from those mains differ from one obtained from secondary batteries ? 
But Bradford had used it as a constant field, and therefore had used 
itas acurrent meter; and with regard to the third claim, the Brad- 
ford people had obtained their effective brake by means cf magnets 
of the type deecribed in the plaintiffs’ third claim. The case against 
the plaintiffs’ was one of invalidity and non-infringement, and 
neither had been substantiated. In fact, in spite of three or four 
more years of searching and rooting about for fresh material, the 
present case was subs‘antially the same as that which was tried 
before Mr. Justice Wills. So far as invention went, the combination 
of arrangement in the plaintiffs’ specification was novel, and 
had not been published to the world’ in any way by any- 
thirg which had been put before the Oourt now of date prior to 
Mr, Hookham’s specification. Half a dozen people might have worked 
at the idea of trying to get a meter and failed, but the plaintiff had 
succeeded, and the fact that the magnets used by the plaintiffs had 
been used for other purposes did not tell the world that they were 
suitable for the purposes of meters. What the defendants had done 
here was, with present later knowledge, to take hints from Deprez that 
they could not have seen at the date of the publication of Deprez’s 
paper. Dealing with the alleged anticipations, the learned counsel, 
referring to Marcel Deprez, said his paper was purely theoretical, 
and did not carry the matter further than Ayrton and 
Perry, except that he simply pointed out that fluid friction 
would not do. There was nota hint in Marcel Deprez to anybody 
that magnets of any particular form should bs used. There was 
merely a general statement and reference to the magnetic speed indi- 
cator, or only a reference to the law of the current. Dealing with 
Siemens’ specification, Mr. Moulton said that Siemens put his com- 
mutator at the ends of his magnets, which were neither per- 
manent or powerful, and he had got a wrong idea of the law. 
Siemens was practically at the head of the electrical world 
at this date, and it was important to point out that he never 
saw the importance of these matters. Counsel stated he did 
not think it necessary to deal with the other alleged anti- 
ticipations because it was idle to suggest that because a man found 
& magnet of a particular form which worked well in a telephone that 
that told the world how to make the brake of a thing which had got 
to work accurately and to measure quantity. Dealing with the 
plaintiffs’ specification, counsel claimed that it was the first working 
out of a practical meter, rendered practical by two things, 
viz, & frictionless motor and a powerful and constant field. 
Mr. Hookham claimed the procuring of a powerful and constant 
magnetic field by permarent magnets arranged as described with the 
large polar surfaces closely fronting each other. He (Mr. Moulton) 
could find no anticipation of this method of the application of 
magnets of that kind to electricity meters in the papers before his 
Lordship. The question of the magnet being built up was not 
really the question in the case. The plaintiffs said to succeed you 
must have an extraordinary form of magnet, and without it 
you could not succeed, If that was so, and Mr. Hookham told 
the world how to succeed, that was a usefal invention. 
Mr. Moulton submitted that defendants had clearly infringed the 
plaintiffs’ third claim. People had produced magnets which they 
said were used before the date of the plaintiffs’ specification. Taking 
the case of Abel’s magnet, there was no suggestion how strongly he 
















































































magnetised, and nobody suggested that Abel’s was used with the large 
polar surfic2s, having the fanction of the plaintiffs’ polar surfaces. 
There wasnothing in Abel to show that his magnets would be suitable 
for the brake cf a meter, and there was no other magnet which 
counsel knew of which was like the magnet the plaintiffs 
described. Magnets like the one of Prof. Ayrton had been 
produced. As Prof. Ayrton’s magnet existed, it would not be within 
the plaintiffs’ description. What Prof. Aryton did was to add some- 
thing to it in the course of the case so as to bring up one of the poles 
very close to the other. Supposing he produced a good field by such 
& magnet, the plaintiffs had no opportunity of testing the magnet or 
its permanency, or anything of the kind. That magnet was not what 
the defendants used. The defendants’ magnet had got those flat 
pieces brought up very near to one another, and he. submitted it 
came within the words, “large polar surfaces closely fronting each 
other, so as to form a narrow slit in which the brake revolves.” He 
therefore contended that the defendants had infringed the plaintiffs’ 
third claim. 

At the conclusion of Mr. Moulton’s address, his Lonpsair said ke 
would give judgment as soon as possible. 

Judgment was accordingly reserved. 





Tue Cupa SupmManin® TenEGRaPH Company, Limirep, v. WEST 
Inpia AND Panama TELEGRAPH Company, LIMITED. 


Tus case came before Mr. Justice Farwell on Saturday and Monday 
last in the Chancery Division. It was an action which raised questions 
of considerable importance as to the construction of an agreement 
dated January 31st, 1870, entered into between the two companies. 
Mr. Swinfen Eady, QO., Mr. Hughes, QC., and Mr. H. Green 
appeared for the plaintiffs; and Mr. Haldane, QC., Mr. Younger, 
Q.C , and Mr. A. F. Peterson for the defendants. 
It appeared that the plaintiffs own several telegraph cables laid 
along the south coast of the island of Ouba and a landline across the 
western extremity of the island of Havana. Such cables thus con- 
necting Havana with Santiago. From Havana, telegraph cables, 
which are owned by the International Osean Company, ran north- 
wards to Florida, which is connected with landlines with New York. 
The defendants are the owners of telegraph cables running from 
Santiago to Jamaica, and to nearly all the other islands of the West 
Indies, and to Georgetown and to Colon on the Isthmus of Panama. 
By the agreement of January 31st, 1870, between the plaintiffs and 
a company of the same name as the defendant company, being the 
predecessor of the defendant company, it was provided as follows :— 
(1) “The Cuba Company will hand over to and forward by the West 
India Company all telegraphic messages received by or sent 
through the lines of the Caba Oompany for any other part or 
parts of the world with which the West India Company may be 
in telegraphic communication. (3) The West India Oompany will 
hand over and forward by the Cuba Company all the telegraphic 
messages received by or sent through the West India Company for 
such places as the Ouba Company may be in telegraphic communica- 
tion with. (4) Each company participating hereto will forward the 
traffic and messages received from the other company with all possible 
expedition, and in case of breakdown of line will repair the same as 
speedily as practicable, and generally will assist by every means in 
their power to develop the traffic and lines of the other company. 
(5) Neither company participating hereto will enter into any agree- 
ment or traffic arrangement with any other company or persons, or 
be connected with or interested in any telegraphic line whatsoever 
which may be prejudicial to the interests of the other company par- 
ticipating hereto without the assent in writing under the seal of such 
company being had and obtained. But either company shall be at 
liberty to send messages over their lines at the written request of the 
sender of such messages without solicitation or suggestion by any 
competing lines, provided that in such case the other company par- 
ticipating hereto shall share in the amount accruing in respect of 
such messages in proportion to the amount each company would have 
received had the messages gone over the lines of both companies. 
(7) The West India Company are to be at liberty to place all their 
wires and cables at Santiago de Ouba in connection with the wires 
and cables of the Cuba Oompany, and they are also to be at 
liberty by their own officers and servants to work all through 
traffic from any of the West India system to any 
place or places yond Havana without any interruption 
or interference by the Ouba Company, and the through traffic of the 
Weat India Company is to take precedence and have priority over all 
the local traffic of the Cuba Company, except as otherwise provided 
by the terme of the said concession. (8) The West India Company 
are to find, supply, and maintain the necessary staff at Santiago de 
Ouba for working not only their own lines, but also the Ouba lines, 
charging the Ouba Company a fair proportion of the coat of staff 
at Santiago de Cuba and the whole cost of st:ff at the intermediates 
station or stations, and an addition of 25 per cent. on such cost their 
share of the expenses of as general management and superin- 
tendence.” The plaintiffs alleged that by means of the 
defendants’ cables the plaintiffs are in telegraphic communica- 
tion with all places directly served by the defendan‘s’ cables and 
with places beyond with which the defendants are in te:egrapbic 
communication, and further, that by means of the cables 
from Havana to Florida, and of the landlines to Naw York, and 
of submarine cables from New York across the Atlantic, all places 
directly served by the defendants’ cables,and places beyond with 
which the defendants are in telegraphic communication with North 
America, and with London and other places in Europe. A new cable 
bas recently been laid between Bermuda and Jamaica by the Direct 
Weat India Oable Company, and by such means, and the cables of 
companies allied with the Direct Company, the plaintiffs alleged that 
competition with the business of the plaintiffs and the defendants 
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was threatened. Tce plaintiffs charged that any such arrangement 
as the defendants threatened and intended to make with the Direct 
Company whereby meseages handed in by the Direct Oompany at 
Jamaica would be transmitted by the defendants’ lines to places South 
and East of Jamaica at a rate lower than that charged locally from 
Jamaica to such places would be an agreement or traffic arrangement 
prejudicial to the interests of the plaintiffs, and that any euch 
arrangement would constitute a breach of Clause 5 of the agreement 
of January 31st, 1870. The plaintiffs claimed an injunction restraia- 
ing the defendants from entering into an agreement or traffic arrange- 
ment with any company or persons which might be prejadicial to the 
interests of the plaintiffs without their assent in writing under seal; 
also an injunction restraining the defendants from forwarding any 
telegraphic messages received by the defendants at Jamaica from the 
Direct West India Cable Company for transmission to the Hast or 
Sonth of J:maica under an agreement or traffic arrangement which 
was or might be prejudicial to the interests of the plaintiffs, and for 
consequential relief and damages. 

The defendants, by their statement of defence, said they had never 
threatened or intended, and did not now threaten or intend to 
arrange with the Direct Company to transmit messag2s from London 
handed by the Direct Company at Jamaica to the defendants for 
transmission to places south and east of Jamaica at a lower rate than 
the local rate to such places from Jamaica, or to arrange terms with 
the Direct Company which should enable the messages handed by the 
Direct Company to the defendants a‘ a rate greater than the through 
rate which bad been fixed with respect of messages from London to 
places south and east of Jamaica, vid New York and Havana, The 
defendants had fixed the rate payable for messages transmitted over 
their lines, so that the through rate from London, vid the Direct 
Company, to a place to the south or east of Jamaica, was, for the 
present, the same as the present through rate to the same place from 
Londen, vid New York and Havana, but they had not done so under 
cr by virtue of any arrangement or agreement with the Direct Oom- 
pany. They alleged that the plaintiffs claimed to do, and had for 
many years done, and were atill doing the very thing which they now 
claimed the defendants were not entitled to do. In 1889 
a French company, La Société Francaise dos Telegraphie 
Sous-Mario, opened for public traffic a system of 
cables between Sintiago de Cuba, Porto Palata, San Dominique, 
Curacoa and Vencziela, and in 1890 they opened cables between 
Martin‘que and Paramaribo. In 1891 they also laid a system of cables 
between Paramaribo, Cayenne and Vizen, and between Porto Plata 
and Martinique, and the French company’s lines therefore connected 
Santiago de Oubs (the eastern extremity of the plaintiffs’ system) 
with Martinique, Paramaribo, Cayenne and V:zen, aud it became 
possible to send mestages from and to N:w York and London over 
the plaintiff.’ system. If the plaintiffs should prove successful, the 
defendants by way of counterclaim set out that the French company 
was in competition with the defendants, and the agreement or 
arrangement between the plaintiffs and the French company was 
prejadicial to the interests of the defendants, and was a breach of 
the agreement of January 31st, 1870. They claimed that by 
reason of such acts the defendants hai suffered great damage 
and they counterclaimed an injunction restraining the plaintiffs 
ivom handing to the French company at Santiago de Ouba any tele- 
grapbic messsges sent over the plaintiffs’ lines for transmiseion to 
Oayenne or Viz2n, or any place south of Martinique, except such 
messages as the sender thereof, without solicitation or suggestion, 
should in writing request the plaintiffs to forward by way of the 
lines of the French company. They also asked for a declaration 
that the defendants were entitled to a share in the amount of toll 
accruing to the plaintiffs with respect of messages sent over the 
lines of the plaintiffs and handed by them to the French company at 
Santiego de Cuba for transmission to Cayenne or Vizen, or places 
south of Martinique, which the sender might request the plaintiffs to 
forward by way of the lines of the French company. By way of 
further relief the defendants claimed an injunction restraining the 
plaintiffs from entering into or continuing any agreement or traffic 
arrangement with the French company, or any other company or 
persons which might be prejadicial to the interests of the defendants 
without their consent in writing. 

After hearing lengthy arguments by the learned counsel on both 
sides, Mr. Justice Fanwexu in giving judgment, held that the 
plaintiffs were entitled to succeed, but left the form of the declaration 
to be settled by counsel. He thought that the interpretation put on 
the agreement by the defendants was much too narrow, and would 
lzad to ridiculous results. He thought it was clear that the plaintiffs 
lines had been intended as a connecting link b2tween the International 
Osean Oompany and the defendants’ lines. The general idea was a 
connection of the West Iadian Islands with North America; com- 
petit on was the keynote of the agreement, and the parties plainly 
intended thst there should not bs competition between either of the 
comp3nies o- any other company. His Lordship accordingly gave 
judgment for the plaintiffs, and ordered that the costs should follow 
the event. 

Mr. Haldane applicd for a stay of exzcution for 14 days, with 
the view to the defendants appealing, and his Lordship granted the 
application. 





Tue Castyrr Ketiner ALKaxi Company v. Toe ComMmRCIAL 
DfyVELOPMENT Co3PORATION. 


(Concluded from page 823 ) 


Tun farther heari g of the appeal, the Oaetner-Kellner Alkali Com- 
pany, Limited, against the Commercial Development Corporation, 
Liwited, was resumed in the House of Lords on Thursday last week. 

Mr. BousFIELp was heard on behalf of the appellants. He said 
there were three great questions at issue, The respondents alleged 


, 





that the spcc‘fications were imperfect, insufficient, ambiguous, and 
misleading. That was the first question, and it gave rise to the 
eecond, the question of nonconformity, and third, there was a ques. 
tion of infringement. The Master of the Rolls said the real nature 
of the appellants’ invention was an apparatus for moving an open. 
mouthed vessel containing an electrical solution of salt over a 
stationary layer of mercury covered with fresh water. “The 
vessel,” he pointed out, “is to be moved in such a way that the 
electrified salt solution shall be in contact with part of the mercury 
for a time and then be shifted to another part while ths m 

first acted upon by the salt water and converted into an amalgam of 
mercury and sodium shall be brought into contact with the fresh 
water so as to decompose the amalgam into mercury and soda in 
solution.” The evidence of the respondents bore that out, and if 
that was a correct description of the appellants’ patent, the 
appellants were entitled to succeed in this appeal. The learned 
counsel then prcduced models showing the methods of carrying out 
the invention. In the case of the respondents the cells were circular, 
but if they took the cells in the appellants’ apparatus and turned 
them into circular cells, it was clear they made a more immaterial 
change. 8» far the respondents were simply carrying out the inven- 
tion described by the Master of the Rolls as the invention of the 
appellants. Further, if the respondents took the appellants’ inven. 
tion, and, to escape infringement, said, “we have discovered a very 
ingenious arrangement by which we will fix the cells and slow! 
move the dish round,” would not that be regarded as a mere m 
fication of the appellants’ invention? As to the question of specifica- 
tion, the learned counsel quoted a case in which it had been laid 
down that a patentee was not prevented from improving the meang 
of carrying out the invention for which he obtained protection, the 
only limit being that the invention as fiaally specified must not be a 
differant invention from that provitionally protected. He was not to 
be bound down tothe methods shown in the provisional specification, 
and their Lordsbips had acted upon that in subsequent cases. The 
learned counsel then dealt with the statement of the Master of the 
Rolls that the inventions were different, becau7e in one the mercury 
was not kept as still as possible, but was disturbed, which was quite 
icconsistent with the original idea. In that he contended t at the 
Master of the R >lls bad been somewhat misled, and he quoted from the 
evidence to show that there must be some little local eddying, but 
there was no more agitation than was nec2ssary frcm the cells dipping 
in the mercury. Lord Kelvin’s evidence, in answer to questions, was 
that in Rhodin’s apparatus the vessel containing the mercury was 
stationary ; the mercury was as nearly stationary as it could b: got 
by the mechanism ; these were to disturb the mercury and make it 
move the lips of the tubes; and as to the mercury being stationary, 
he could not distinguish b2tween the apparatus cf the appellants’ and 
that of the respondents. That was the whole of the appellants case, 
Some of the witnesses put forward the theory that there was 
difference, because with Rhodin’s system the mercary was to be 
stirred up. In the rapidity of movement and agitation a distinction 
was attempted to be set up between the invention of appellants and 
that of the respondents, but the learned counsel, by analysing the 
specification of the Rhodin patent, maintained that such distinction 
could not be upheld. 

Mr. TaRRece then addressed their Lordships on behalf of the 
respondents. Ha dealt first with the smallness of the area of the 
invention which was said to be infringed, pointing out that he had 
pressed witnesses to say what was dons by the Kellner patent which 
had not been done by other patents previously, and the most that 
was caid for it was, that by it a smaller quantity of mercury was 
required for the operation. There were three questions which he 
submitted to their Lordships. First, the respondents said that the 
priaciple introduced in the final specification of the Kellner patent 
was not merely a departure from the provisional specification, but 
was absolutely a contradiction of it. Sscondly, for the very reason 
if the appellants were right in saying that the modification was not a 
contradiction of what contained in their provisional, the respondents 
did not infrioge the appellants’ patent. Thirdly, the respondents 
said there was not subject matter for this invantion in their evidence, 
according to the requirements of patent law. CO unsel then described 
in detail Kellner’s invention and several others which preceded it, 
finally describing the Rhodio patent. Contrasting the respective 
specifications, he maintained that if the respondents infringed 
it was because there was disconformity in appellants’ speci- 
fications, and if there was no _ di:conformity, then the 
respondents did not infcing2, A model of the Rhodin apparatus 
was at this stage brought into the House, and the mercury having 
been poured into it from a stone jar, a representative of the 
respondents’ company showed the invention in operation, their Lord- 
ships standing round the model, which had ben placed on the Lord 
Ohancellor’s table. Thereafter the learned counsel rasumed his 
address, preceeding, sfier he had dealt with the distinctive features 
of the Rodin proczss, to discuss the question of the subj:ct matter 
of an invention. Subject matter for a patent, ho said, involved 
utility. 

The Lorp Onancgcor aaid the word “ utility” did not appear in 
the statute, and in no case had the word b e1 interpreted in the 
sense in which the learned counsel used it. Of course a mere idea 
which was not capable of being applied, could not be patented. 

Mr. TreRELy said, of course, there must be invention. There 
must be the exercise of the inventive faculty, and the invention 
must do something. It must accomplish some purpose. In thi# 
case the appellants must show that their patent accomplished some- 
thing, and they could not show that it accomplished anything which 
the original method of using mercury did not equally perform. He 
maintained that reading Rhodin’s epecification and taking it as he 
waa entitled to do, as a description cf what ths respondents ene 
to do, there was no evidence that the respondents: using Riodin's 
process must of necessity infringe the appellants’ patent, 
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Mr. AsTBuRY followed on the same side, and their Lordships after- 
wards adjourned till Mondsy morning. 





In the House of Lords on Monday the hearing was resumed. Mr. 
AstBuBY, in continving his argument for the Commercial D-velopment 
Corporation, of Liverpool, contended that in the Rhodin apparatus 
there were ribs at the bottom which were absent in that of the 
appellants, and without which the Rhodia apparatus would not 
work. In Kellner’s arrangement, as was stated by Mr. Dagald Olerk, 
they must have one cell in the path of the other—the combining cells 
must bein the path of the decomposing cell—while in the Rbodin the 
combining chamber was out of the path of the decomposing cells 
altogetber. Counsel also argued that there was a difference as to the 
relative areas of water and mercury in the different processes, a3 stated 
by the witness. 

The Lornp CHanceLtor said it seemed to him that neither side knew 
how their apparatus really would work, and the witnesses had to speak 
from theory. 

Mr. AstBury said his clients knew that their system would work. 
Theirs was a thoroughly efficient system. 

The Lonp OnaNncELtor: But so far as the last matter you mea- 
tioned is concerned, you have not tried by experiment. 

Mr. AstBuRY : That is so far, but so far as our system is concerned 
wehave got the matter ready for work. We have bought the patent 
and haye spent a large sum of money upon it. Oounsel, proceeding, 
argued that the appellants patents were a mere paper invention, 
which they did not even work, and they had not even shown that it 
could be worked. The first patent of the appellants was of a very 
limited nature, It was an apparatus for carrying out a well-known 
process. Unless they could show that they had produced the results 
ina better and more advantageous way, it was a question whether 
there was the subject matter for a patent in the specification. But 
assuming there was a patent in that No. 1 Specification of Kellner, 
the only thing that made it an invention was the difference between 
it and that of Castner. But when Kellner came to his complete 
specification, he particularised and made a claim for that very thing 
—the difference between his invention and the earlier invention, 
which difference was the only ground for his invention. He had, in 
a word, gone back on his final specification upon that which was the 
only thing which differentiates hisinvention from that of the Castner. 
Kellner, in fact, did what Castner did, but in a very inefficient manner. 
As to infringement, there were seven elementary differences between 
the appellants’ and respondents’ processes. Counsel, in conclusion, said 
he had a number of authorities, but he did not think it was necessary 
to quote them. 

The Lorp CHancELLoRn said there would be no need to quote 
authorities, for there was no principle of law disputed. 

Mr. FuutcH#r Movutron then replied for the appellants. He 
reminded their Lordships that the plaintiffs in the action were ths 
first to propose the electrolysis of the cells by means of mercury. 
He put it that the case for the defendants was that that was the only 
process they used. He quite agreed that in the attempt to use that 
particular method of working they got a certain amount of agitation 
which was inseparable from the process. He hoped to show their 
Lordships that the respondents used precisely the same means, and 
he should say used substantially the same patent. In the case of 
the defendants it was admitted that the mercury was held in a 
vessel which was not moved, and that it had ribs or partitions on 
purpose to keep the mercury still. So they had got this, that the 
respondents’ invention in this respect, that they took a stationary 
mercury cathode in which the mercury lies quiescent and is prevented 
moving by reason of these ribs. So they had got in both inventions 
an apparatus which was designed to keep the mercury stationary. 
They had got cells which just dipped into the mercury, and that part 
within them got charged with sodium; then, as it rotated, the cell 
parts got uncovered and exposed, and the water was decomposed, 
and so the thing went. The respondents had taken a stationary 
cathode and made the mercury go through the office of charg- 
ing and discharging by moving the partition on the surface 
of the mercury. Except that i¢ was done by moving it 
round, whereas the appellants originally spoke of the process as 
moving to and fro, this was precisely the operation described in the 
appellants’ specification. The rotary motion had exactly the same 
effect as the to and fro motion. One could not patent a particular 
method cf using a thing. A man might patent an instrument or a 
process, but the instrument being patented a man could not patent 
& particular method of using it. A man having patented an instru- 
ment had a right to work it quickly or slowly. The instrument was 
what was claimed in the patent, and the respondents could not get 
out of it by saying they might use it quickly or slowly. The learned 
countel then proceeded to deal with the allegation of non-utility, 
calling special attention to the evidence of Lord Kelvin that 
appellants’ process was the better of the two, and to the admission 
of Mr. D. Clerk, to whoge evidence reference had already been made, 
that he could well imagine circumstances under which each of the 
two systems might be the better alternative to adopt. 

Ps Lordships announced that they would consider their 
cision, 





AsHwELL & Nessrt, Limirgp, v. Stanton. 


In the Queen’s Bench Division on Monday before Justices Darling 
snd Bucknill, the case of Ashwell & Netbit, Limited, v. Stanton was 
beard on appesl by the defendant from a d:cisicn of the Official 
Referee, Mr. Manisty, who appeared in support of the arpeal, raid 
the action was one brought by Ashwell & Nesbit, Limited, electrical 
eogineers, of London and Leicester, sgainst Mrs. Stanton, a retail 

tand shoe factor, of Leeds, to recover £500, the balanca of an 
Account for an installation of electric light. The defendant had filed 
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a counterclaim on which she claimed damages for non-fulfilment of 
contract to have the installation completed by a certain date. Learned 
counsel said that the defendant, Mrs. Stanton, was about to open new 
premises in Leeds for the purposes of a boot and shde business. She 
was desirous of kaving the building lit by electricity, and she entered 
into a contract with the plaintiffs to do the work. By the original 
contract no actual time was fixed for completion ofjthe work which was 

be carried out in an expeditious and workmanlike manner. During 
the progress of the work Mrs. S‘anton was naturally anxious to have a 
date given her which would bs a guide to ber ast» the time she might 
advertise the opening of the premises, and she accordingly had an 
interview with Mr. Lunn, who was in charge of the work. That was 
in Ostober, 1897, and Mr. Lunn said she could have the light on 
October 30th. The defendant asked Lunn if he was quite sure, and 
he replied that he could give her an absolute assurance; but in order 
to guard against any possible delay, she said she would give bim 
until November 5th. Lunn said the defendant might rely upon bim 
completely. Mrs. Stanton thereupon advertised the opening cf the 
premises, and engaged assistants, but on the date announced she was 
unable to get any light, and thereby incurred considerable expenee. 
The matters in dispute came before the Official R-feree, and the 
plaintiffs then took the point that although the assurance was given 
with the knowledge that it was intended to be acted upon, that the 
promise was a mere naked one, and was without consideration. The 
Officiel Raferee came to the conclusion that the promise was not an 
absolute one, and thatthe plaintiffs could not be made responsible 
for the delay which had occurred in connection with the fitting of 
the gas engine which was to supply the motive power. The defendant 
then «ppealed to the Divisional Uourt, which held that the assurance 
was absolute and binding, but on the point that the promise was 
without consideration they thought there should be farther argu- 
ments. Mr. Justice Wills, one of the judges then sitting, was taken 
ill before jadgment was given on that point, and the matter nowcame 
before their Lordships on that point. 

Mr. Justice Dantine thought that want of consideration being 
raised, they had better hear the other side. 

Mr. Pottock, for the plaintiffs, said that the whole difficulty arore 
by the breakdown of the gasengine. In fact, on the date mentioned 
the light was turned on fora short time. The plaintiffs had for some 
time previously maintained that they would not be responsible for 
the gas engine, which was not supplied by them, but by Messrs. 
Crossley. His point bricfly was, that there was no consideration 
coming to him which would make the contract binding in this case. 

Without calling upon Mr. Manisty to reply, Mr. Justice Dartina 
considered that by the promise given, the defen/ants came distinctly 
within the rale which made it in the eye of the Court of Eqaity a 
xeal binding contract made upon good consideration. Therefore he 
thought that upon this point, which was reserved by the other divi- 
sional court, there should b3 judgment for the defendant with costs. 
The case would go back to the Official Raferee to enable him to 
ascertain the amount of damages sustained by Mrs. Stanton. 

Mr. Pottoock asked for, and ob‘ained leave to appeal. 








BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


ScuTHporT anD LytHam TRamROAD PILL. 


On Friday, Monday, Tuesday and Wednesday last week, a S lect 
C: mmittee of the Houre of Commons, presided over by Mr. C. Seale 
Hayn», considered the above Bill by which the Southport and 
District Tramroad Company sought p wer to construct an electric 
tramway from Soutbport along the coast about 5 miles, where it was 
propcsed to cross the estuary of the River Ribble by means cf a con- 
veyor bridge, thence to Lytham. 

Mr. Ram, QC., who represented the promoters, said that last year 
a Bill was before the H- use to construct the tramway, but now if was 
proposed to cross the Ribble higher up the estuary. At prereat 
Blackpocl, S*. Annc’s and Lytham, wera connected by tramways, and 
last year Parliament sanctioned the construction of a tramway from 
Southport to North Meots, wkencs it was then proposed to make a 
tramway on the surface cf the sand to the estuary cf the Ribble and 
acroes the river to Lytham, and had the Bill passed, Southport and 


joined to Lytham, 8S. Avne’s, and Blackpool by tramway. By the 
present scheme the tramway cculd bs continued between 3 and 4 
miles further slong the coast from North Meots to Guides House, 
where the conveyor bri?ga would be constructed across the Ribble. 
The Leight of the bridge would be 147 feet, and the tramcar would 
be carried scrosa the river by means of a suspended travelling cradle. 
He contended that there was no possibility cf any of the proposcd 
works dameging the navigation of the Ribble. 

A great deal of evidence having been called in favour of the 
scheme from those living in the locality, 

Mr. J. T. Woop, one of the engineers for the scheme, said the piers 
of the bri’ge weuld not interfere with the navigaticn of the river. 
Toe cradle cf the bridge would be from 50 feet to 60 feet long, 
capable of carryirg an el ctric car acd trailer. About a minute and 
a half would be occupied ia traversing the channel, and there would 
be duplicate machinery in case of sccident, 

Evidence was then cslled by the Preston Oorporation, who opposed 
the Bill oa the ground that it would interfere with the navigation of 
the channel. 

On Wednesday an arrangement was come fo, by wh’ch the pro- 
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moters promised to make the girders of the bridge 177 feet high, and 
thereupon opposition was withdrawn, and the Committee found the 
preamble proved and ordered the Bill to be reported to the House. 





Orry of Lonpon Exectric Ligutina BI. 


On Wednesday last week the Select Committee of the House of 
Commons, presided over by Mr. A. H. Brown, considered the Bill pro- 
moted by the City of London Electric Lighting Company. : 

Mr. Batrour Brownas, Q O., who represented the promoters, said 
that the object of the Bill was to empower the company to apply to 
the purposes of their undertaking various reserve funds and to take 
lands at Southwark for the erection and extension of a generating 
station. The City of London Company was authori-ed under certain 
provisional orders to supply electricity within the (ity, and at the 
time they were authorised agreements were come to with the Com- 
missioners of Sewers, which body acted then for the City of London, 
in which in return for the exclusive right of supplying electricity 
within the City the company accepted certain onerous obligations. 
Oae obligation was that the reserve funds should ba invested in what 
were known as gilt-edged securities, and this precluded the company 
from investing this reserve in their own business as was the case 
with other companies. The reserve funds now amounted to 
£135,283 7s. 64, on which the company was practically getting 
nothing. As the Corporation had allowed the Charing Oross and 
Strand Electric Supp!y Company to come into the City, the Oity of 
London Company now asked that they might be relieved of the 
onerous obligation of investing their reserve in gilt-edged securities, 
but to apply them in the manner they thought fit. By this means 
they would be placed in the same position as the competing 
company, and would be able to supply to the public more cheaply. 
The other powers asked for by the company were in respect of the 
extension of the generating station at Southwark, where they sought 
to acquire lands for that purpose and also for the erection of working- 
class dwellings for the accommodation of those engaged in the works. 

Evidence having been called to bear out counsel’s statement, 

The Cuarnman said that the Committee found the preamble of the 
Bill proved, but would limit the application of the reserve funds in 
question to capital purposes and not allow them to be applied to 
Gividend. 

The clauses were then considered, and the Committee refused a 
clause proposed by the Corporation of the Oity of London restricting 
the company’s charges to those authorised in the case of the Oharing 
Cross and S rand Company. They inserted, however, a clause giving 
the Oorporation power to purchase mains outside the City, but 
necessary to the supply of electric light in the City of London. 


THE TyNESIDE AND County or DuaHam Exxctric Power SCH#MES. 
(Continued from page 826.) 


On further consideration of the Bill by the Select Committee on 
Wedaoesday last week, Alderman Wanpzx1, of South Shields, was 
calicd. and said that the Corporation of that town had chosen a site 
for their generating station with the idea of supplying power to 
manufacturers, and had paid more for that site than they might have 
acquired another site for. 

In cross-examination Witnzss said that the Oorporation’s was a 
single-phase system, which was not the best system to adopt for 
motive power. 

Mr. J. A. JECKELL, electrical engineer to the Corporation of South 
Shields, said that he advised the Oorporation with regard to the 
system cf supply inaugurated under the Hlectric Lighting Order. 
Toe site of the generating station was in the centre of the town, 
where they could get a plentiful supply of water and had also 
facilities for obtaining a cheap supply of coal. When he advised 
the adoption of the single-phase system there were three systems 
in use, namely, the low tension continuous current; the high 
tension continuous current; and the single-phase alternating 
current. At that time the Board of Trade had not raised the 
pressure of low continuous distribution, although they eventually 
doubled it. A high tension direct current system would have required 
twice as much capital as the single-phase system. If 8 demand arose 
for current in the district they could increase the load factor, which 
was not very good now. The system of charge adopted by South- 
S:ields was equitable to all consumers. The system of the Oorpora- 
tion had paid, and would fetch a much larger price now than it cost 
the Corporation to inaugurate. At present 1,450 BHP. was 
—e at the station, but by the end of August they hoped to have 
000 HP, 

Replyirg to Colonel] Lona as to the lowest price at which the 
Corporation could supply electricity, Witness said that taking an 
ordinary factory working 10 hours a day and doing an ordinary 
fairly level amount of work, he thought they could supply somewhere 
between #d. and 12d. p2r unit. 

The OnatRman asked witness whether, in his opinion, it would be 
a hardship if the Committee said that for power purposes the 
maximum the company were allowed to charge for their first 100 
hours must be 2d. under the sliding scale. 

Witness said that would depend on what the second 100 hours 
were going to be. He did not think it would be a hardship to fix 2d., 
because the lower the price the sooner people would take it up, and 
the sooner would they be recouped in that way. 

a having been called showing the liabilities of South 
ields, 

Mr. Hans Hamicton addressed the Committee for the South 
Shields Corporation, and contended that it would be unfair to allow 
competition in a district already adequately served. At the same 


time, if the Tyneside Company were Willing to supply the Corpora. 
tion in bul without competing with them, they would be welcomed, 
Speaking on behalf of the Jarrow Corporation, Mr. Hamilton said that 
this Corporation had consented to the electric supply being granted 
to the Oounty of Darham Hlectric Power Distribution Company, 
which company was able to distribute every kind of power. Tang 
Corporation had very carefully considered the Tyneside Electric 
Power Bill and the County of Durham Electric Power Supply Bill, 
and had satisfied themselves that the Durham Company would be 
able to meet all the demands, present and fature, in Jarrow, for all 
purposes, and bad satisfied themselves that this company was finan- 
cially strong enough to carry out their undertaking. The Corpora. 
tion also agreed with Lord Kelvin that it was not an economic 
pecan to have two companies in a district cutting up the 
streets. 

Mr. Moon addressed the Committee on behalf of the Durham 
Electric Power Distribution Company. He pointed ont that the 
company bad a provisional order to supply Gateshead, but the con- 
cession was limited to 13 years, at the end of which term the Cor. 
poration would have the option of purchasing the undertaking as a 
going concern. They had also been granted a provisional order to 
supply Jarrow, although in this case the period of concession was 
limited to eight years when the Corporation would have power to 
purcbase as a going concern. As regards Whickham, they had an 
arrangement by which the local authority consented to their appli- 
cation fora provisional order. The main objection of bis company 
was to the competition which the scheme introduced. If power was 
given to supply by wayleaves,it would be easy for the Tyneside Oom- 
pany to supply manufacturers in the districts in which his company 
had the right of supply. They could not only get wayleaves along the 
North-Eastern Railway, and also get along the line and through the 
colliery sidings so as to supply manufacturers within the district in 
bulk. The Bill authorised supply with the consent of the local 
authority, and if passed as it at present stood competition might be 
introduced not as the decision of Parliament, but as a matter of 
electioneering tactics, Then again this was an aggregation of manu- 
facturers to supply themselves, and they would not be limited to a cer- 
tain number of years like his company was under the El -ctric Lighting 
Act, and consequently had not to put by money as a sinking fund. He 
contended that unless the power companies could show that the 
distributing companies had not properly performed their duties, no 
competition should be allowed. Tce Tyneside Company merely said 
they might supply more cheaply, and his contention was that they 
had not proved anythirg of the kind. 

Mr. Fitzamratp, for the Walker & Wallsend Gis Company, which 
secured a provisional order last year to eupply Walkar, Wallsend and 
Willington Qaay with electric light, next addressed the Committee, 
and said that nine-tenths of the manufacturers of the district 
petitioned in favour of that order. They could supply electric 
power as cheaply as the Tyneside Company, but if the present Bill 
was authorised his company would be placed in a different position 
to what was intended by the Legislature. If they got two com- 
panies in a district, the load factor of each would be reduced, with 
the result that ultimately the public would suffer. He submitted 
that his company which, on the strength of their order obtained 
from Parliament, was spending £150,000, ought not to be interfered 
with. 

Mr. 0. Mmrz was called, and said he had been retained by the 
Walker & Wallsend Gas Company as regarded their electrical pro- 
posals. He agreed that economy depended on having a large 
generating station. It should be 5,000 uP, or otherwise they could 
not get the greatest economy. Most of the manufac’urers in the 
district had asked the company to lay out their installations, while 
others had laid out their own. He thought the amount of power 
which would be required had been somewhat exaggerated by the 
promoters. With the arrangements they had alreasy made, his com- 
pany would be ina position to more quickly meet any demands 
made than any other company coming in, and he saw no benefié 
which would accrue by the Tyneside Company coming in. It would 
not be economical to transmit energy throughout the whole of the 
proposed district for one generating station, as the loss on trans 
mission would more than counterbalance economy in generation. 
The Walker & Wallsend Gas Company were putting up a station 
capable of supplying 5,000 u P., and anticipated being able to start 
supplying in August. They had paid special attention to the re- 
quirements of manufacturers, and could supply direct current and 
polyphase current. They hoped eventually to bring their charge 
down to a manufacturer to 1d. per unit. 

The Committee adjourned. 





At the sitting of the Committee on Thursday last week the evidence 
of Mr. Mrzz, the electrical adviser to the Walker and Wallsend Gas 
Company, was continued. Witness said that if competition doubled 
or increased the capital invested in the manufacture of electricity in & 
district it necessarily increased the price which must bec L 
the consumer. With regard to the proposed charges of the Tyneside 
Company for motive power, the charges of his company compar 
most favourably with them. Farther, his company was in a position 
to supply at onca, whereas the Tyneside Company would not be ina 
position to supply for two years at least. The Walker and Walls- 
end Company were the picneers of electricity in the district, 
and seeing that they had raised their capital and obtained their Act, 
he did not think the Tyneside Oompany should be allowed to come 
in. If, of course, the company failea to carry out what it had under- 
taken competition should be allowed, 3 

Mr. Summzrs HusteR, manager of the North-Hastern Marine 
Engineering Company, Wallsend, and a number of other gentlemen 
with large commercial interests in the district served by the Walker 
and Wallsend Company, stated that satisfactory arrangements had 
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teen entered into with the company to supply them with motive power, 
and they saw no reason why competition should be allowed. No 
large manufsc‘urera, with the exception of the actual promoters of 
the Tyneside Company, supported the Bill. 

Mr. S. T. Haragison, chairman of Wallsend D strict Oouncil, 
said the Council last year supported the application of the Walker and 
Wallsend Gas Company for electric lighting powers. The company 
had pushed forward their works well. The directors of the company 
were men of substance, and they had every confi lence in their ability 
to carry out their undertaking. The Oouncil had carefully considered 
the proposed competition, and having regard to the agreemaats 
which the Council had carried out with the company, they did not 
consider it advisable that the Tyneside Company should be allowed 

0 come in. 

' Mr, Witsom Cape, consulting electrical engineer of Newcastle-on- 
Tyne, said no question had been directed to the economic application 
of electricity for motor purposes, He was electrical adviser to North- 
Eastern Marine Engineering Company, which company had made an 
arrangement for asupply of 700 HP. with the Walker and Wallsend 
Company. He approved of the system the company had adopted, 
and thought it was a system for which electricity could be most 
economically supplied. If another company cam: in, the cost of the 
double plant would cause prices to be increased eventually. The 
ability of a large manufacturer to put down his own plant, he con- 
sidered, sufficient compatition. 

In cross-examination, Witness said that under present conditions, 
he did not consider there was a field for two companies. 

Mr. Cnarntes Horstinson, M.I.C.E, said he agreed in substance 
with what had been stated by Mr. Mexz. He pointed out that by the 
Bill the company would have a free hand to charge people what they 
liked, and the public could not demand equal treatment, 

Mr. Rickagps next recalled Mr. MmRz, to give evidence on behalf 
of the Newcastle Electric Supply Company, and said the present 
generating station of that company was unsuitable for their extending 
business, and they had scheduled another site in the Wallsend 
district. The selected site was by far the best site for the intended 
purpose. The Tyneside Company wanted that site but the New- 
castle Company could supply more quickly. 

Mr. Riokarps explained to the Committee that the Newcastle 
Company was the first in the field for the site, but the Tyneside 
Company forestalled them. 

In cross-examination, Witness admitted that the Newcastle 
Company had scheduled three sites in their Bill, bat the site in 
question was the pick of the three. He was not aware that the 
owners had agreed to sell the site to the Tyneside Company. 

Dr. Jonny THtoporw Mopnrz, vic2-chairman of the Newcastle-on- 
Tyne Klectric Sapply Company, said the company had al-eady 
raised on shares and loans £125,000 and that had all been spent 
The capital had now been increaied to £300,000 and £200,000 had 
been allotted. Ia 1891 they obtained an order to supply electrical 
energy to the whole of the City and County of Neweastle. The 
Newcastle and District Electric Lighting Oompany secured a 
similar order at the same time, but to save the streets being broken 
up by both companies an agreement was drawn up with the consent 
of the local authority by which the district was divided up between 
the two companies. Taoey were both able and willing to meet all 
demands made upon them in the district and objected to the 
Tyneside Company comiog in. Tae solicitor of the company entered 
into negoti.tion in Febraary, 1898, for the acquisition of the new 
site which had been referred to, and it was scheduled before they 
knew that the Tyneside Company had echedaled it. They could not 
acquire the site as they had no power to before comingto Parliament, 
Tcey had come to an agreement with Walker to carry out their 
undertaking under the provisional order for 10 years, and they had 
come to a further sgreement with the Walker and Wallsend Gas 
Company to supply them in bulk, the gas company being their own 
distributors. They had powers to supply Long Benton and were 
applying for powers to supply Gosforth. He was satisfied that they 
would be able to supply electricity for all purposes on more 
favourable terms than any other company. 

Toe Committee adjourned. 


Oa Friday, last week, Mr. J. S. Watson, enginzer of the New- 
castle-on-Tyne Electric Supply Company, stated that his company 
had supplied electric energy for 12 years, and two years ago they 
adopted the continuous current system. The company was prepared 
to supply manufacturers with the whole of their electrical equip- 
ment without initial cost to them, and they were now laying cables 
capable of dealing with any amount of power which would be 
required in the city. The maximum prices they proposed to charge 
were 4d. per unit for the first hour’s use per day, and 1d. for the 
second hour, but all manufacturers knew they would be supplied 
lower than that. 

In cross-examination, Wirness admitted that these charges were 
notin the provisional order, nor had they sent out a circular to that 
effact, but they had negotiated with manufacturers on that. basis. 
The rates had not been lowered to meet the Tyneside Bill. 

Mr. Rost, Hammonp, M.1.E.E., said he was for years the pioneer 
of the syatem of one large generating station for the tupply of a 
large district. From an analysis he had made of the Board of Trade 
returns respecting the cost of projuction in all leading electric 
lighting works, he found that in most casea the load factors were 
low. The prices proposed to be charged by the Newcastle Supply 
Company compared most favourably with those proposed to be 
charged by the Tyneside Company. He considered that the New- 
castle Company, in its present area, could produce electricity more 
cheaply than the Tyneside Company could in their proposed district. 
There was a point in the enlargement of works a* which the limit of 
€conomy was reached, and he put the figure of econcmy at between 
5,000 and 10,000 zw. 





Mr. Asucrorr (a member of the committee): It appears to me 
that in the case of small local authorities, who would not think it 
desirable to put up generating stations of their own, that it would be 
an advantage if they had two sources of cupply in bulk to choose 
from. Dv» you see any objection to that?—I think the obj :ction is 
that there is double capital involved. 

R2plyiog farther to Mr. AsHor’ Ft, Witness said that probably as 
the use of elzctricity increased for power purposes the load cost 
would bs largely decreased. Ina the London orders the charges were 
all made subject to revision by the Board of Trade at the end of 
seven years. 

Prof. Ayrton said he had considered the Bills of the Tyneside 
Company, the County of Darbam Company, and the Nawcastle Oom- 
pany. He considered the Newcistle Oompany’s prices compared 
most favourably with the proposed charges of the Tyneside Company, 
and he considered that the arrangement adopted by the Newcastle 
Company of the maximum rate was a good one. If he had the offer 
of supplying the area mapped out by the Tyneside Company for one 
station, he would prefer to supply that portion mapped out by the 
Naweastle Company, which was about a quarter of the sz: of the 
whole area. He did not think the area mapped out by the Tyneside 
promoters North of the Tyne could be economically supplied by one 
station. Experience had shown that in London it was the companies 
supplying the small compact district that paid the dividends, as 
against the scheme to supply a large district feom Deptford. 

Mr. Pumper then addressed the Oommittee on behalf of the 
Newcastle Supply Company. He said that tie company was bound 
to find a new generating station, but their Bill was in no sense put 
forward as an answer to the Tyneside Bill, and they had fixed on the 
site before the Tyneside Company was hatched. Other things being 
equal, he thought the Newcastle Company had a right to the cor- 
sideration of Parliament. His company wes an old company which 
had carried out its obligations, while the Tyneside Company was a 
new concern which offered no new advantage, and which was not 
welcomed by the Iccal authorities. He asked if it was a good prece- 
dent that a company should be allowed to come in and choose a 
district and avoid all the consequences under tke Electric Lighting 
Acts. 

Mr. Bacaattay replied for the promote's of the Tyneside Bill, 
and said that the point of principle which would have to be decided 
batween the company and the lccal authorities was whether it was 
for the public interest that a local authority ehould be able to say to 
the manufacturer, “ You shall purchase something which is essential 
to your business in a market prescribed by us or you shall not pur- 
chase it at all.” He ventured to say that it would be prejadicial to 
trade if the Committee held that the local authorities should have 
such power. The question of the Newcastle Company’s Bill ought 
not to come in at all because the Bill was not yet before Committee, 
and it would have to be shaped by what that Committee decided 
with respect to the Bills they were now considering. 

The Committee adjourned till Wednesday. 





MancuustTeR aND Livarpoot Exeruss Ratiway. 


(Continued from page 825.) 


On Thursday lait week Me. Baur was recalled, and was asked 
— it would be possible to carry the railway through Salford in 
a tunnel. 4 

Wirnass said that unless the tunnel was of an enormous sectional 
area, they could not reach the speed they desired, and he did not 
think that the public would care to travel through a tunnel af 
the speed they desired to go. Besides that, it would cost three times 
as much as the viaduct. 

Mr. Faenman, Q.0., addressed the Committea on behalf of the 
Salford Corporation in opposition to the Bull, and contended that 
the railway was not needed by the public. The line was quite of an 
experimental character, and the evidence adduc:d showed that the 
whol; of the elements counted upon for success were extremely 
problematical. 

Mr. Lirruzer, QC., followed on behalf of the Cheshire lines, and 
contended that the scheme was not only a very novel one, but an 
exceedingly complex ove, and the history of inventions showed that 
a very complicated system was not Jixely to be successful. Not one 
of the witnesses, he said, could say from practical experience that 
the enormous speed sugg-sted could be attained with safety ; all they 
said was that in theory the line could be worked as suggested. He 
contended that under the Bill, if the promoters found that the 
public did not come forward to subs:rib3 the capital for the monc- 
rail scheme, they would be enabled to start the line as an ordinary 
railway and compete with the existing lines. He appealed to the 
Committee not to sanction such a dangerous experiment as this rail- 
way would be, seeing that the advantage to the public was of a very 
doubtful character. 





Oa Friday the Committee were cccupied with hearing further 
evidence fcom railway intercs‘s in opposition to the Bill. 

Mr. Stzev, the manager of the Great Northern Ruilway, said he 
did not believe the public would patronise the railway even if it 
were constructed, for nobody wanted to travel at 110 miles an hour. 
He did not believe the scheme would ever prove a success financially , 
while it would injare existing railways in the district. 

Mr. Turner gave similar evidence on behalf of the Midland Rail- 
way, of which he is the manager. 

Sic Dovatss Fox, consulting ergineer t> the Caeshire Lines Com- 
mittee, said he would not seek to obtain high speed on a monorail, 
but he believed that high speed would be obtained on ordinary rail- 
ways by electricity, which, no doubt, was to be the motive power of 
the future. He regarded the proposed conatruction of the carrisges 
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as a very complicated arrangement. The question of the brake 
power was a very serious one, and the fact that there would be no 
meavs of communication between the two rails in case of accident 
was 8 great drawbsck. 

Crose-examwioed, tte Witness ssid he did not admit that the 
question of moncrail working had anything in common with the 
question of working by electricity. He was not aware that at the 
present time there was a train ranning in America at the rate of 110 
miles an hour. 





On Tuesday, the chairman of the Committee, Sir Joun KBNNaway, 
said that they had heard with great interest the evidence laid before 
them. It appeared to them that the monorail system which was 
suggested for the proposed railway was likely, when fally matured, 
to make an important contribution to the development of railway 
traffic at high speed. In certain important respects, however, the 
present scheme was seriously incomplete. More particularly 
the eviderce had not satisfied them that a safe method had 
yet been made of effectively applying brake power to trains 
running at the high rate of speed proposed. Apart, how- 
ever, from such considerations, the Committee were cf 
opinion that the proposed line had beén laid out without adequate 
acd reasonable regard to existing interests, bearing in mind that the 
intermediate districts did not participate in any of the advantages of 
the railway. The Oorporation of Salford would seem to have just 
ground for complaint in respect of tbe interference of the proposed 
line, ard the use of land at Liverpool required by the Mersey Docks 
and Harbour Board for the construction of additional docks had 
weighed seriously with the Committee. The Committee were of 
opinion that in all echemes put forward for giving further railway 
access to the heart of great cities the question of underground 
approsch ought to be considered and adopted where practicable. On 
these grounds the Committee were of opinion that the preamble of 
the Bill was not proved. 








MUNICIPAL TRADING. 





On Taeeday last the Earl of Orewe presided at the Joint Parlia- 
mentary Committee cf both Houses, when 

Sir Couatenay Boye gave evidence as to municipal enterprise 
with respect to tramways, gas and water. He said that whilst as to these 
Parlisment interposed no difficul'y, electric lighting was on a some- 
what different fo tiag. The Act of 1888 contemplated competition, 
and the praxtice «f the Board of Trade was to allow competition 
between two b-dies of traders or two urdertakings—not more. With 
regard to gas, a local authority could not extend the supply beyond 
its own area without the sanction of Parlisment, or even within that 
area if it was already supplicd by an independent company. The 
general legislative powers with regard to gas had been largely taken 
advantage of by Corporations. Private companies were nearly 
always incorporated by epecial Act. In the United Kingdom he 
believed there were 222 authorised gas undertakings belonging to 
local authorities, which yielded a gross profit of £1,181,675, equivalent 
to 63 per c:nt. epon the capital. The policy of Parliament had been 
to allow local authorities to purchase existing gas undertakings but 
not to compete against them. The number of electric installations 
authorised was about 300. Powers which were in the early days 
granted to many authorities had not been put in force. About 99 
installations were now at work. Some municipalities had the power 
to supply electric current outside their own areas. This power was 
either given direct by Parliament or it had been acquired by the 
absorption of powers possessed by others. There were several 
instances of this transfer of powers. In some Parliament had 
authorised the supply of electricity in bulk to outside districts, As 
a rule, however,the Board of Trade endeavoured to confine a con- 
cession asked for to a given geographical area. He was unaware of 
any instance where a forcible transfer had been permitted. The 
grant to a lccal authority of power to supply outside its district 
naturally made that authority a trading authority in the outside 
districts. If it lost, the municipal ratepayers lost to benefit the out- 
side district; if it gained, the municipal ratepayers gained at the 
cost of the outside authority. Hecould offer no opinion as to whether 
or not it was a right policy. 

Lord Rorascainp : Would you under these circamstances allow a 
sliding scale ?—It would bs rather difficult. 

Sir CounTENay Boyyz added that with respect to electric lighting, 
there had been applications made for power to supply fittings. The 
Board of Trade had always objected to corporations being allowed to 
make or sell fittings. If the supply of these things was necessarily 
incidental to the supply of electricity, it might however ba permitted, 
but not otherwiee, For instance, the provision of a good supply 
meter (when one was found) might very well be entrusted to cor- 
porations; but not, he thought, burners or things of that sort. The 
wiring of houses for electric lighting had not been entrusted to 
corporations. 

In reply to Mr. Lewis Fry, Wrrness said that the thing supplied 
was electric erergy, which might be used for lighting, motive power, 
or any other purpose. Its use was not limited either by statute or 
otherwiee. 

In anewer to the CHarpman, Sir CourTmNay Boyz stated that as 
tothe tramways there had been a distinct progress in the policy of 
Parliament. In some cases authoritiis had joined in the promotion 
of a tramway undertaking. It was worth consideration whether 
such an arrangement would not be more satisfactory than one by 


ene 


which a municipal authority went outside its area to trade as a com. 
y. Tramways might in such cases be worked by joint boards, 
e tendency was growing of Iccal authorities to go cutside their 
own areas. Circumstances had forced it upon the attention of Pay. 
liament, and no definite policy had yet been thought out. Ther 
were cases where neighbouring corporations, wishing to connect their 
respective tramways, had found it necessary to form a connecting 
link through the district of some suburban authority. In such a cage 
Parliament had not refused the necessary power. The Board of Trade 
was much concerned to know what Parliament thought ought to be 
done as regarded the applications from municipalities to go outsidg 
their own areas, whether for electric lighting, gae, or tramways. The 
applications were becoming so numsrous, and the circumstances go 
varied, that they looked for Parliamentary guidance as to the 
visions which should govern municipal outside action—whether there 
should be joint action, Government, and administration, or whether 
it should be left to one municipal authority to administer within its 
own area. He wished to pay a tribute to the excellent municipal 
management of affairs. There were many instances of good, economical, 
and wise management, and he should regret if anything he had said 
seemed to show a mistrust of municipalities. His point was that 
if they traded cutside their own districts, Parliament should consider 
upon what principle, under what limitations,and upon what organisa. 
tion they should go. 

Sir L. Lypri: When a municipality buys out an electrical under. 
taking which is partly within and partly without its own area, what 
becomes of the statutory right of a local authority to purchase the 
undertaking outside the municipal area?—It is not destroyed. 

The Committee then adjourned. 








CORRESPONDENCE. 





Electric Light Wires and Dust. 


This phenomenon was observed by me about two years ago. 
It seemed so singular that a switch or a ceiling rose should 
gather more dust than any other ornament on the wall or 
ceiling that we gave the matter careful consideration, which 
resolved itself into falling back on the electrostatic 
phenomena. This very soon disclosed to us that we could 
have the electrification continuously kept at the ceiling rose 
or switch just as we cared. The phenomenon is the same as 
when you electrify an ebonite rod and make it pick up 
particles of dust or paper. The electrification is not very 
great on the ceiling rose or switch because the P.D. is not 
very high, but sufficient to attract minute particles of dust 
that may be flying about and make the accessories very 
unsightly. As it is easier to clean the switch than the ceiling 
rose where electrification. is the cause of the dust, we arrange 
for all our switches to govern the positive wires, thus leaving 
as much as possible of the circuit at the same P.D. as the 
earth. We made an attempt to earth the switch cover, but, 
due to surface leakage, the idea was abandoned, and a dark 
teak-wood block substituted at the back of the switcb, which 
detracts from the eye the dust mark; we also arrange the 
positive side for the Corporation. 

More attention ought to be given to + and — wires 
where worked at high P.D.’s, and by switching the positive 
wires you reduce to a minimum all risks and strains on your 
installation. ‘ 


ca 
Edinburgh, J/ay 21st, 1900. 





Electrical Engineering in H.M. Navy. 


Being a constant reader of your valuable paper, usually 
so accurate, it startled me to find you had published a letter 
by Mr. S. Mason in your issue of March 9th with sev 
mistakes. The first and most glaring is the statement that 
no electrical staff is provided in the Royal Navy. I need 
only remind you of our Vernon and Defiance to set Mr. 
Mason right in this matter. The Fleet Engineer does nob 
rank with the Captain, neither does he wear four g 
stripes, The representative of the E.E. ina ship of war i# 
the torpedo officer for the time being, not the E.R.A. It 
may interest Mr. Mason to know that the E.R.A. whom he 


quotes, received his electrical education from the executive, . 


lems to be solved afloat ; but I will venture to assert we 


iT i agree with your correspondent there are mally 
TO 
on a staff quite capable of coping with the task without 
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lacing greater responsibility on the engineers, which 
responsibility now terminates at the machine terminals. 
From this point everything is taken charge of by the 
Torpedo Staff, which consists of torpedo lieutenant, torpedo 
warrant officer, torpedo instructor, leading torpedo men, 
and seamen gunner torpedo men and armourers. These 
men are capable of the care and maintenance of incandescent 
and searchlight circuits, electromotors, accumulators, and 
all other electrical work incidental to the naval service, 
including submarine mining, telegraphy and telephony, 
without the assistance of the engineers. That our heads 
of department are not behind the times is evidenced by 
wireless telegrapby being successfully experimented with 
before Mr. Marconi published his superior results. It is 
well known that the Admiralty specification for ship 
dynamos exercised a most wholesome ¢ffect on dynamo 
design, even though a “promoted shipwright” was respon- 
sible for it. Our rank and file are not far adrift either, as 
I notice that on leaving us, they fill with credit fairly 
responsible positions in the profession on shore. Now that 
rails have gone and a modern man-of-war contains a good 
deal of electrical machinery, the executive fave learnt, and 
take as great pride in handling these machines, as their 
forbears did the sails. The allusion to the American 
aystem is rather unfortunate, as it is openly admitted by 
American officers a failure. It would be fun to know how 
many captains there are who do not know “time taken to 
raise steam” from cold water or otherwise. 

Ernest (. Hooper. 
Aurora, China, 
April 16th, 1900. 
[ We do not hold ourselves responsible for the statements 


of our correspondents. Mr. Hooper evidently refers to the 
letter by Mr. S. F. Walker.— Eps. Exec. REv. ] 





Distributing Systems for Ele.tric Traction. 


Is wou'd bs ungracious of me to complain of Mr. Thomas 
Tomlinsou’s article dealing with my p3per on the above 
subject, in your issue of May 11th, yet I think he misreads 
my paper in some particulars ; perhaps, the fault is in my 
mode of expression. 

He thinks that I started out by studying a particular 
system, and then drew from the results certain general 
deductions as an after-thought. This is not the case. The 
paper commences by pointing out the general conditions to 
be fulfilled by the distributing system, and then discusses the 
general laws of economical distribution so conditioned, and 
shows how they affect the choice of system of generating the 
power. 

The calculations for the particular system illustrated are 
given simply as a concrete application of the general prin- 
ciples ; no general deductions are drawn from the results of 
these calculations, and no general a is claimed for 
One or other of the systems discussed. The attempt was to 
show how the best generating and distributing system could 
be selected by the application of general principles to any 
cage, 

Mr. Tomlinson makes a point raised by some others, that 
the calculations are based on hypothetical data. (I prefer 
the word “ estimated” or “ prophetic.”) On what else can 
they be based ? The whole of a tramway system is based on 
estimated traffic or service necessarily, A bridge engineer 
similarly uses an estimate of maximum rojling load: which is 
usually just as “hypothetical” as the predicted tramway 
service, Just as his bridge should be the most economical 
under the conditions of span, &c., to carry the estimated 
tolling load with a given factor of safety, so will tramway 
feeders, calculated as I have shown they may be, supply a 
given service with maximum total economy. 

Whether this end should be aimed at, or equipment at the 
lowest capital cost at first, is a question of financial policy 
rather than engineering. The culculations will at any rate 
help the engineer who advises the financiers to give them a 
clear knowledge of the alternatives, and in the case of public 
bodies there eeexrs no reason for the course suggested by Mr. 
Tomlinson. 

I am glad, at any rate, that Mr. Tomlinson ricognises so 
frankly the advantages of working out the feeders in the way 
I advocate, a method for which I claim no originality of 





































































course, but which I have not seen put forward before in a 
practical way. 

The “obvious truism” as to selection of sites quoted, is 
very far from obvious to the average director or committee- 
map, and therefore, I think it is still worth saying, whenever 
its iteration may, perhaps, produce result. I agree that it 
ought to be unnecessary by this time. 


May 22nd, 1900. 


Henry M. Sayers. 





Raply to “N. C. W.’s” query on page 828.—The Midland 
Electric Wire Company could supply the tinned iron and 
other wires.—GeEnT & Co., Leicester. 





COMPULSORY PURCHASE OF ELECTRICAL 
UNDERTAKINGS. 





In these days when municipalities vie with each other in developing 
and working tramway systems, gasworks, and electric lighting instal- 
lations, the private company must sometimes recall with trepidation 
the words of the Act of Parliament which give power to the local 
authority to purchase their undertaking. Much has been ssid and 
written as tothe propriety of municipal trading; it has entailed in 
some places an increased barden to the hapless ratepayer, 
while in some districts the profits earned during the year have 
materially diminished the unwelcome calls which are made from 
time to time on the pccke6 of the householder; and a 
carefal study of the subject may possibly reveal the fact that 
municipal trading is carried on at a profit in towns where the local 
authority is necessarily made up of men of business habits, whereas 
there is often a bslance on the wrong side cf the etreet in non- 
manufac‘uring towns. To discuss the question whether municipal 
trading is right is not our present purpose. Nevertheless, an inquiry as 
to the means whereby the local authority may wrest their entire 
stock-in-trade from a prospercus electric lighting or power compauy 
is well worthy of attention. Are the terms upon which this somewhat 
arbitrary power may be exercised, such as must comzend themselves 
not only to the taxpayer but to the shareholder and all other psrsons 
whose money is invested in, and whose income partly depends upon 
the prosperity of an electric light undertaking? It is with this ques- 
tion that we now propose to deal. 

First and foremost, it should be stated that the matter does not 
appear to be of any very pressing moment, except, possibly, in a few 
cases where the companies have embarked upon their industrial 
career hampered and restricted by ‘ provisional orders” of a very 
unusual character. As we shall presently see, the length of the period 
which must elapse before the local authority can exercise its opticn to 
purchase at a valuaticn will, in most cases, carry us on to about 1921. 
Until the expiration of that period, or of the shorter pericd specified 
in the provisional order, those connectzd with electric lighting com- 
panies may still breathe freely. 

The first statutory provision relating to this subject is to be found 
in Section 27 of the Electric Lighting Act, 1882 (45 and 46 V., c. 56). 
It was there provided that the local authority might, after the ex- 
piration of a period of 21 years, or sfter every subsequent poriod of 
seven years, purchase the undertaking compulsorily, or so much of the 
same as.was within their jurisdiction, upon certain terms, to be deter- 
mined in case of difference by arbitration :—' Provided that the value 
cf such lands, buildings, works, materials and plant, shall be deemed 
to be their fair market value at the time of the purchase, due regard 
being had (1) tothe nature and then condition of such buildiags, works, 
materials and plant ; (2) to the state of repair thereof, and the sait- 
ability of the same to the purposes of the undertaking; and (3) where 
part only of the undertaking is purchased, to any loss occasioned by 
scverance, but without any addition in respect of compulsory pur- 
chase or of gocdwill, or of any profits which may, or might have 
been, or be made from the undertaking, or of any similar considera- 
tions.” As it was found that the periods above mentioned were too 
short, the foregoing section was repealed by the Electric Lighting 
Act of 1888, 51 and 52 V., c. 12, Section 2 of which is practically a 
re-enactment, with these important differences, namely, the period of 
42 yeara, or such shorter period as is specified in the provisional order 
or special Act, is substituted for the period of 21 years; the period 
of 10 years, or such shorter period os is specified in the provisional 
order or special Act, is substituted for the pericd ot 7 years; 
and for the purpose cof arriving at the market value, the words “ and 
to the circumstance that they are in srch a position as to be ready 
for immediate working,” are added to the matters to which due 
regard is to be had. No addition, however, is to be made for good- 
will or compensation for compulsory purchase, the law remaining, so 
far as this matter is concerned, in the same state as before 

If the passages printed above in italics stood by themselves—that 
is to say, if the question of arranging the within which com- 
pulsory purchase is to become allowable rested entirely with the 
undertakers and the Board of Trade, the provisional order might be 
framed 20 as to allow the fall statutory periods to run before the 
undertakers could become exposed tothe risk of being “ bought up.” 
In London it has been customary to provide that the period of 42 
years shall always commence to run from August 26tb, 1889. We 
find, however, that by Szction 1 of the Act of 1888, notwithstanding 
anything in the Electric Lighting Act, 1882, no provisional order 
authorising the supply of electricity by any undertakers within the 
district of any local au‘hority, shall be granted by the Board of 
Trade except with the consent of the local authority, unless the Board of 
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Trade are of opinion that such consent should be dispensed with. 
Seeing that the local authority have a qualified veto upon every pro- 
visional order, it is submitted that they might make use of their veto 
by objecting to the length of the period at the expiration of which 
they may themeelves acquire the undertaking. Whether any local 
authority have ever exercised their power in this manner we are 
unable to say; itis clear, however, that the power exits if they only 
choose to use if. 

What, then, are the terms upon which the supply company may 
be compelled, at the expiration of the specified period, to part 
with their stock-in-trade ? An arbitrator may (according to Section 2 
of the Act of 1888) determine the price, but without any addition 
in respect of compulsory purchase or of goodwill, the lands, buildings, 
&c., are to vest in the local authority, freed from any debts and mort- 
gages. It is commonly supposed that the decision of the arbitrator is 
final upon this point, but it is important to notice that by Section 3 
of the Act of 1888, notwithstanding anything contained in Section 2, 
the Board of Trade may, by any provisional order to be made by them 
under the Electric Lighting Act, 1882, vary the terms upon 
which any local authority may require the undertakers to sell. 
Sach variation could, it is submitted, be made after the 
commencement of the original order, and it is conceivable that 
the Board of Trade might have power to order payment of com- 
pensation for goodwill or compulsory purchase. As we hava seen, 
the time is not ripe for the occurrence of any case in point; elec- 
trical undertakings are of comparatively recent date, and but a 
small portion of the statutory period of 42 years has elapred. 
Nevertheless, it may be some consolation to those who fear the 
exercise of this power of compulsory purchase to know that some- 
thing equivalent to a right of appeal lies to the Board of Trade 
from the decision of an arbitrator, who in the proper performance 
of bis duty refuses to award any compensation for goodwill or com- 
pulsory purchase. 

It is not easy at firat to understand why the customary 10 per 
cent., 80 readily paid to those whose lands are taken for the purposes 
of a railway, or other undertaking of a nature beneficial to the public, 
is denied to those whose enterprise has resulted in the establish- 
ment of a wealthy and prosperous electric lighting company. A little 
reflection, however, will show that there is a reason—a reason which 
is founded upon the maxim salus populi suprema lex. In acquiring 
certain rights and privileges by virtue of a provisional order or a 
special Act, the company is, in a modified degree, placed in the posi- 
tion of a monopolist, although, as is well known, a rival company 
may obtain similar privileges in the same district. A limit is 
placed upon the prices which may bs demanded for electricity ; 
borrowing powers are conferred ; licens3 to uproot public streets, to 
acquire lands compulsorily, and in many other ways to interfere with 
the general public, isfreely granted. In return for favours thusextended 
to them, the company must be prepared to risk the chanc3 of being 
bought up by the Iccal authority at a price which will not involve 
the ratepayers in payment for goodwill or compensation for com- 
pulsory purchase. The public have already been put to a certain 
amount of inconvenience ; is it fair that they should be asked to pay 
for that which was originally granted, under restrictions, to the 
supply company? That the interest of the public is of prime im- 
portance, may be gathered from the fact that the local authorities, 
as undertakers, are not allowed to make a profi; of more than 5 per 
cent, 

Even assuming, therefore, that when the time comes for the local 
authority to claim its right to purchase electric lighting undertakings 
at a valuation, no allowance is made for goodwill or compulsory 
purchase, the unbiassed critic can scarcely say that the Legislature 
which confers the power of supplying electricity is “ derogating from 
its own grant,” for the promoters of a company must be taken to 
have had full knowledge of their rights and liabilities when the com- 
pauy was floated. Nevertheless it is pleasing to find that by coa- 
ferring a certain power of revision upon the Board of Trade, those 
who framed the Act of 1888 have provided a loophole through 
which undertakers may escape the consequences of what some‘imes 
appears to be harsh legislation. 

As we stated in an earlier part of this article, there is no immediate 
cause for anxiety, and it is possible that the expsriences of the next 
decade may prove that municipal enterprise is unsatisfactory and 
undesirable from every point of view. Under such circumstances, 
the local authority would scarcely venture to exercise the powers 
vested in them by Act of Parliament. 








BUSINESS NOTES. 





Adjastable Curves—We have received an imprond 
form of Olark’s patent adjustable curve for drawing smooth curves of 
any ordinary shape. The instrument consists of a strip of celluloid, 
about 10 inches long, to the ends of which are rivetted two atrips of 
brass; by means of a cord passing through these, and an adjastable 
rod for modifying any part of the curve, it is easy to rapidly adjast 
the curve so as to pass through, say, a series of points on rquared 
paper, such as ths volt-smpere curve of adynamo. A similar instru- 
ment, for ship and railway curves, &¢., corsists of a strip of tough 
elastic wood about 30 inches long, fitted up in the samo way as the 
emaller one, but of course on a more substantial scale, with polished 
nickel attachments, We have mide trial of both instruments and 
found no difficulty in accurately reproducing curves drawn at random. 
Although they are somewhat expensive, their cost is far less than that 
of the complete sets of French curves which would b; required io 
their place, and there can be no doubt as to their utility. 


<7 atm 


Electrical Wares Experted. 


WBSEK ENDING May 23pp, 1899. Woaex Espixe May 2?xp 1999, 
Alexandria. Teleg. mat. Value £412 | Adelaide. Teleph. mat... Value £96 
nat ae xa 42 ee 


Amsterdam “2 oe 65 | Alexandria .. 
Antwerp. Teleg. mat. .. .. 152 | Amsterdam.. ‘a . 20 
Bombay oe ne a .. 128 | Boca. Teleg. mat. - 1 
Borneo oe te mf “e 54 Bombay Hy ee . 
7a Teleg. mat. .. so “206 Boulogne ; : . 86 
Boston ; a oid ‘is 35 Buenos Ayres - ii - mR 
Boulogne .. 2 os ma 13 » Te'eg. mat. 200 
Brisbane. Submarine cable .. 1,219 v2 Teleph. mat, i?) 
Buenos Ayres ce ne «. 2,186 Calcutta’ .. Be “ - 730 
99 Teleg. mat. oo. ane a Teleg. wire .. 855 
Calcutta .. os “e e. 948 Cape Town .. hi . ae 
Cape Town.. én i se 28 Chinde. Teleg. mat. 864 
Colombo .. an ee oe ©6299 Colombo .. ee se 1% 
Durban én a a“ «. 401 Copenhagen. Teleg. wire 8B 
East London ee ee «= 87 Durban +e + - 1 
Flushing... os 50s “<e 18 | East London 3 9 
Gothenburg. . ar a “a 66 Flushing . os 
Hamburg. Teleg mat... =. ae Hamburg. .. ‘> <s . 800 
Hong Kong .. oe i es 15 pea Teleg. mat. .. 700 
Madras ee ee = o. SH Melbourne .. a be . 
Melbourne .. as ee <> Riga. Teleg. mat. - 
Odessa ee a ae is 25 Rio Janeiro... as . 1487 
Ostend te oF a6 ae 10 Rotterdam .. ae 
Port Chalmers... ae .. 1440 | Rouen ee “e . 
Port Elizabeth .. ee -- 216 Santos. Teleg. mat. 199 
Rotterdam .. oS an be 87 Singapore .. ee Sf . 8 
Shanghai .. os ea oo ae - Teleg. mat... 65 
Singapore .. ye ee eo 71 Sydney oe ee oe . 1,300 
a Teleg. mat. .. os 68 Teleg. mat. 89 
St. Petersburg es oF of 71 Vigo. Teleg. apparatus .. 
Stockholm .. a ‘4 -- 800 Zanzibar. Teleph. apparatus vit 
Sydney ee a oe oo 65940 
- Teleg. mat. oe o- 
Tientsin .. Re ne -<. ae 
*. Teleg. mat. -- 200 
Trinidad. Teleg. mat. .. “f 85 
Vigo .. es ; ie .. 800 
Vladivostock ae ay -- 130 
” Teleg.mat. .. 42 
Yokohama . as ee -. 856 
Total os £12,708 Total ee £8,993 
Foreign Goods Transhipped. 
Durban s ee .. Value £33 | Trinidad. Elec. lgtg. apps. Value £44 
Philadelphia oe oe ee 28 
Trinidad. Teleg. mat. .. és 93 
Total o. £154 | 


| 

Auction Sales.—From an advertisement in another part 
of this issue it will be observed that Mr. J.C. Platt will offer for 
sale by auction at the Mart, on Monday next, some valuable freehold 
premises and land in Hammersmith, suitable for electricians, 
hydraulic engineers, “>. : 

In another notice particulars are given. of an auction sale to be 
conducted by Messrs. Percy Huddleston & Oo., af Manchester, on 
Friday, June let, of the stock and plant of an electrical engineer. 
The catalogue details a new 8 HP. gas engine, a compound-wound 
dynamo (110 volts, 50 amperes), one ditto. 100 v. 50 amps., one shunt 
dynamo 65 v. 18 amps., one 50 v. 6 amps., a number of electric 
motors, arc lamps, switchboard, a quantity of vulcanised cable and 
wire, and a large variety of electric fittings and accessories, &c, 


The Belleville Boiler.—The report as to the repudiation 
by the Admiralty of the Balleville boiler has been flatly contradicted, 
and so also has all that the Hngineer has said about the tube 
difficulty. Zngincering now takes on itself the task of upholding 
the Belleville boiler, and goes so far in its advocacy as actually 
to state that the Admiralty had a long series of experiments 
carried out before the type was adopted. We attach no value 
to the statement that this boiler has been most largely adopted 
by the navies of the world. The Engineer very pointedly aski 
how it is, if the tubes of the Balleville boilers have not failed, 
there has been £10,000 spent on the Terrible boilers? Engineering 
makes light of this experience, and says it was due to an un- 
fortunate accident not necessarily inherent to the system. 
Engineering leaves itself a loophole for escape by expecting that 
another boiler may get a chance, but states fairly bluntly that the 
Belleville boiler will not be replaced, and that it has given 
satisfactory results. The Engineer's statement taat no tubes 
had been made of British steel for a long time was contradicted. 
The Engineer points out that though this may be so, the steel was 
after all made of Swedish pig, and this practically means the same 
thing. Then again, if the lap-welded tubes have really proved 
satisfactory, as it is now made opt, why all this fuss about solid 
drawn? No matter how the matter is looked at, there is strong 
suspicion that all is not well. Oar own strong objection to a fiat 
tened spiral 90 feet long, may ge make us unduly pessimistic. 
We do not think it has done so. The Engincer rightly condemns 
30-hour tests as inadequate and calls for trials of days. Zngincering 
takes up the cudgels for the Admiralty, and lauds the system of 
submitting Admiralty designs to a consultative committee of chief 
inspectors of machinery at Portsmouth and Chatham and chief 
engineers at Portsmouth. All the consultative committees in the 
world will not render a 20-bend 90-foot tubs s safe structure to stand 
above a fierce fire, and we cannot believe that any engineer or body 
of engineers, unbiassed by the outside influence of friends against 
their own inclination, freely and voluntarily set it down as their 
belief that such a boiler could give satisfaction. As Zngincering takes 
up 80 uncompromising an attitude, and ignores everything knowa 
against the Belleville boiler and makes light of all the faults, it is 
fair to assume that our contemporary represents offizialism. We 
trast that the question once awakened, will not, however, be allowed 
to subside into quiescence. The safety of the country demands 
something more than the soothing of the amour propre of the system 
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that has led the Navy into such a muddle. If the Belleville boiler is 
yo super-excellent it is strange that the French Navy is not by any 
means enamoured of it and is trying other forms to-day. We hope 
the full trath will in time come to the top in spite of all efforts to 
mmooth matters over. 


Bankruptey Proceedings.—Notice is given of a second 
snd final dividend of 9d. in the case of 8. G. Trehearne and A. H. 
Crump (Trebearne, Son & Crump, electrical engineers and con- 
tractors, 155, Fenchurch Street). 


Liquidations, Dissolutions, &.—The Universal Elec- 
trical Advertising Syndicate is winding up voluntarily, with Mr. 
T, G. Mellors, of King John’s Chambers, Nottingham, as liquidator. 

A meeting of the Calcium Oarbide Company is to be held at 28, 
Old Christchurch Road, Bournemouth, on June 19th, to hear an 
account of the winding up from Mr. F. Courtenay, liquidator. 

Messrs. J. Webster and J. Ellis (Webster & Oo., electrical engineers, 
Leeds), have dissolved partnership. Mr. Webster carries on the 
business and attends to debts. pate’ 

A petition for winding up the River Plate Electric Light and 
Traction Company is to be heard before Mr. Justice Wright on 
Wednesday, May 30th. The petition was presented by Messrs. 
Glyn, Mills, Ourrie & Oo., bankers. 

Messrs. A. W. Isenthal and O. P. F. M, Potz'er (Isenthal, Potzler 
and Co., electrical engineers, &c., 85, Mortimer Street, London), have 
dissolved partnership. Mr. Isenthal attends to debts and will con- 
tinue the business. 

“Blitz” and “Fix."—“ Blitz” is the name of a 
comport ition for tinning and leading copper, brass, tombac, iron, &c., 
and alco for plumbing; while “ Fix” is a soldering stone box for 
tinsmiths, coppersmiths, plumbers, &c. These specialities are the 
subject of a circular which has come to hand from Mesers. Hecht and 
0o., of Finsbury Pavement, E.O. 


Book Received.— Chemistry, an exact Mechanical 
Philosophy,” by F. G. Edwards. London: J. & A. Churchill. 
1900. 38. 6d. 


Catalogues and Lists.—The British Westinghouse 
Electric and Manufacturing Company, in its circular No. 1,027, dated 
May, 1900, describes the Westinghouse system of incandescent street 
lighting. While the arc system is preferable for business streets, the 
incandescent system is said to give a more uniform distribution of 
light for residence streets, particularly curved or heavily shaded 
thoroughfares of smaller towns. The Westinghouse system, which 
has been under practical test for twelve years, is called a “ street 
light shunt coil,” and it is entirely automatic, has no moving parts 
whatever, and is very simple in its general construction. It consists 
of a single coil of wire wound within a complete magnetic circuit of 
laminated iron. It may, therefore, be considered a modified form of 
a transformer. The coil is completely enclosed in an iron 
box. One of these coils is connected in shunt with each 
incandescent lamp. The coils are so designed that when 
100-yolt lamps are used, ten of them may be placed in series 
on 8 1,000-volt circuit, or a proportionate number for any other 
voltage. In an installation where the pressure is 1,000 volts, 
twenty 50-volt, or ten 100-vclt coils, are cmnected in series on 
a single loop of wire, each coil serving itsown lamp. The lighting 
district is covered by the requisite number of these loops, each of 
which is a single wire similar to an arc light circuit. These loops 
are preferably served from a separate line controlled at the station. 
It more convenient, they may be taken off from any point of the 
mains supplying the general commercial service. A full and illus- 
trated description of the system is given in the pamphlet before us. 

Messrs. Peirson & Co., of St. Danstan’s Hill, E.0., send usa copy 
of their January list of high-class constructional steel and iron work. 
This firm was responsible for the whole of the ironwork at the Bank- 
side Electricity Works, its contracts with the City company amounting 
toabove £25,000. Other electrical contracts executed by them include 
constructional work at the Dover, Dablin, and Leyton electricity 
works, the Bristol and Dublin electric tramway works, and the 
Telegraph Construction and Maintenance Company. Roofing and 
flooring plates, columns, tanks, ornamental ironwork, and so forth, 
find a place in this small list of 48 pp. 

Messra. Dick, Kerr & Oo. have sent us their circulars, Nos. 102 and 
103, dated March and May respectively. 102 (12 pp.) contains illus- 
trations of top-seat and single-deck mofor cars, as supplied to Bolton, 
Potteries, Liverpool, and other places, also a view showing cars at 
the Preston Works. 103 illustrates the new rolling stock.for the 
Waterloo and City Railway, and gives an efficiency curve of the 
“15 L” motor with which the new cars are fitted. 

We have before us a catalogue from Mr. E. Ravet, of Olerkenwell 
Road, E.0,, and Boulogne, in which are contained some details and 
Prices of lathes, milling machines, screw and power presses, stamping 
machines, and machines for perforating celluloid. The catalogue is 
very fully illuatrated and neatly arranged. 

Messrs, Fletcher Bros., of Ashton-under-Lyne, send usan illustrated 
Circular of their patent “ Divergent” slide valves giving dimensions 
for draughtsman’s use. The makers specially claim an advantage in 
the removable seating; when secured in position there is allowance 
for expansion diametrically. The cover being at the end an internal 
examination may ba made, and any foreign substances b3 removed, 
Without having to take down the valva body. The bye-pass is made 
with only one joint instead of four as hitherto. The valve is said to 
embody mapy simple and efficient improvem:nts, which are the 
result of Messrs. Filetcher’s experience in high pressures for steam 
Pipe installations and with superheated steam. 

Pamphlet No. 64 of the British Thomson-Houston Company des- 
cribes and illustrates in the usual excellent manner the “1900” 
alternating current fan motors. 


In connection with the Paris Exhibition, where they have a stand 
(No. 506 in Group V), the Electrical Power Storage Company have 
issued a small booklet regarding Ei P.S. batteries, with illustrations 
cf the various types, and also detailing some battery testing 
accessories, 

The North British Rubber Company, of Edinburgh, have published 
a price list of b-Iting, hose, tubing, and a variety of other india-rubber 
mechanical goods manufactured by them. 

We have received from Messrs. D. H. Bonnella & Son, Limited, 
copies of three sections of their catalogue. (L) list deals with lighting 
accessories, switches, lamps, arc lampe, resistances, measuring instru- 
ments, and so on; (T) is devoted to telephones and accessories, 
including receivers, transmitters, complete wall and desk fittings, 
intercommuoication sete, and numerous small parts; the third section 
is the electric bell list, wherein are included a host of pushes, pulle, 
batteries and bells of different types and prices, electro-medical 
apparatus. All of the lists are studded with illustrations of the 
various apparatus and articles coming under the above descriptions. 

The International Electric Company, of Redcross Street, have sent 
us a copy of their new catalogue, where, in just over 200 pages, they 
have ge soap a vast quantity of electric bell and telephone 
material. The increased attention which is, of necessity, being paid 
to the subject of telephony by municipal electrical engineers will 
naturally cause them to be on the look-out for priced catalogues such 
as this. We cannot afford space to indicate in any detail the various 
parts of telephone and bell systems illustrated in the book. We will 
be content with saying that the following convey a general idea of 
the ground covered :—Electric bells of all shapes and patterns, pushes 
and pushboards for wall and table use, indicators and indicator 
movements, relays, receiverr, microphones, wall and desk telephone, 
“ Toternational ” intercommunication sets, magneto stations, central 
and trunk line switchboards, line selectors, and a great variety of acces- 
sories, including wires, batteries, insulators, lineman’s tools, and so 
on. There is a number of usefal diagrams demonstrating how certain 
instruments should be connected for special purposes, and some notes 
are given indicating what information is necessary for preparing 
estimates for complete telephone exchanges. 

Messrs. J. B. Oorney, of St. John Street, W.C., send us a priced 
circular relating to their “ Bryan Marsh” incandescent electric lamps. 
These lamps are said to have a useful life of 13,000 c.p.-hours ona 
16 o.P. lamp, with a consumption of 3°5 watts per c P. 


The Copper Market in May.—Messrs. H. R. Merton and 
Oo.’s statistical circular for the first half of May, shows that stocks 
have diminished by 431 tons in the 15 days, while the price of 
G.M.B.’s has fallen from £76 15s. to £73 23, 61, a drop of £3 12¢. 6d. 
per ton. The heavy shipments to this country and to France in 
April, and consequent rise in stocks are no doubt the cause of this 
heavy fall in values, and it is reassuring to note that the shipments 
from North America during the first half of the current month are 
considerably above the average, and are actually in excess of the total 
shipments from North America in the whole month of May, 1899. 
The total supplies during the first half of May have been 11,723 tons; 
the total deliveries 11,904 tons, and in addition 250 tons Standard 
copper has been shipped to America from English ports. The stocks 
of copper, which on April 30th stood at 27,475 tons. have, therefore, 
fallen to 27,C44 tons, but in spite of this slight reduction in stocks, 
the serious decline in values already noted has occurred. The ship- 
ments from North America, and from “ other” countries have been 
above the average; while from Australia, Chili, and from Spain and 
Portugal, the shipments during the first half of Msy have been below 
the average for the preceding twelve months. 


Electricity v. Pankah Coolies.— Indian Engineering 
says that the Government of India has issued orders for the 
iostallation of electric fans in barracks in all the more important 
military stations. In this same connection, it was suggested some 
= eH that the “power” might be derived from treadmills in the 
local jails. 


Ioformation Wanted.—A correspondent asks the name 
of the maker of Boyd’s patent copper electrical hot plates for 
cooking, &c. Can any of our readers tell him ? 


Launches for Leeds—The Roundhay Park Sub-com- 
mittee of the Leeds Corporation has ordered an electric launch (to 
cost about £600) from Messrs. W. 8. Sergeant and Co., of Chiswick, 
to be used as a pleasure boat on Waterloo Lake. Tne boat will be 
53 feet long by 8 feet beam, will carry 45 passengers, and is to be 
delivered within ten weeks. 


Outing.—The employés of the Leeds Corporation Electric 
Lighting Department, recently had an outing to Apperley Bridge, 
making merry with cricket, tea, and songs. 


Railway Rates.—In response to the request of all the 
railways of the United Kingdom, the Board of Trade has resolved to 
amend the classification of merchandise, traffic, and schedules of 
maximum rates and charges, by adding to class (5) electroliers, 
phonographs, and photoscopes. Notice to this effect appeared in the 
London Gazette tor May 18th. 


Smoke Nuisance.—At the West London Police Court 
last week summonses were heard against the Electric Traction 
Company, Limited, at the instance of the Hammersmith Vestry, for 
allowing black smoke to issue. from two shafts in Wood Lane, the 
Central London Railway generating station, in such qnantities as to 
be a nuisance. It appearea from the evidence that cheap coal was 
being used for experiments instead of Welsh. On this account the 
magistrate decided only to grant a prohibitive order, and order the 
company to pay five guineas costs, 
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Trade Announcements.—M Cl 0 
i , ments.—Messrs. Clayton & Co. _ i 
/ Union Works, Huddersfield, inform us that they oe edi - its —. i a eS comet beh mee: er of » 
i whole of the business of the Penistone Electrical Oompany, Distribution 0 = ore rimited ee Power 7 
/ re ee one eee. Owing to the increased demand for Li eerste Mel 
eit manufacture, Mesers. Olayton have extended th i n var: 
Huddersfield, krown SS Union Works, and aos put pag pert Fc ee ea pt conducted a oo 
type of machinery to deal with the increasing requirements, both in tion’s application for power to borrow £6 000 f peer, Ta the 
cabinet work, switchboard, and electrical sundries generally Mr, electric lighting in the ci A pad , aS oeedeaeee : ti 
Richardson is the firm’s London representative. : ; £20,650, and in 1899 there = onathar’ =e '219,000% ve ~ rk : 
Pn: oe ~~ Mr, T. M. _Harvey, who, uatil recently, was Of the last-mentioned loan £4,500 was still. cnonpeaie aaa loan ind be 
~; 1 on ae EO Re 
' Mr. Thomas Browett, joint managing direct i 25,000 #e a £3,00 
and Oo. (1899), yt Dm now pia into ee ny Pog von A ag e mee sane ee Se eee ct, d 
London offices, which are situate at 6, Oid Q 1een Street, Westminster, th 
8.W. ‘ ‘ London.—Lonpon County Covncrl.—At last week’ with t 
Mr. Frank F. Wellington announces that he has purchased the ‘meeting the Highways Committee recalled the fact that in March matter 
business of The Motor Development Corporation, Limited (Tube  *he Southwark Vestry had complained of repeated failu means 
Dapartment), of which he has hitherto acted as manager. The  ‘@Pply of electrical energy by the London Blectric Su iy C coe ~ that th 
business will be carried on at $6, St. George’s Square, Regent’s Park tion. As aresultof carefal inquiry, the Committee ca 3 be their 8 
Road, N.W., under the style of Frank F. Wellington, and in con- _—/usion that there had been serious default on the part of th ae that he 
janction with this he will also trade in new and second-hand motore and on their recommendation the Council pa ecnich to take an f the 
antes car’, &3. We have received a circular of his patent ignition ceedings to recover penalties in respect of the default. ae private 
u ms save nits oil — motor cars, &c. ey were —— a out anes Dn company, being questi> 
estinghouse Work.—The New York Electri i ct of failures of supply to the Public Li given ¥ 
says that “word has been received from Paris that Righ ses Peed eed Me the Council’s weights and measures offices in ad time | 
house Electric Company has closed contracts for the equipment ot the Eee eee Gouies oh eae eae a thoald 
iim en te Cue Uaderground Riilway, of Paris, and the suburban of Fret a poten rece Fite Soe thoatk Poli tae oo 
ines of the Chemin de Fer de l'Ouest, of France. Tae compan April ‘fi rrend-ep ce Oonrt journec 
Sil oks salle «ae Ge ae f pany on April 2 th, and the infliction of the full penalty by the Greenwich ae Fe 
railroads of Paris with’ electric prema sk grt oe gg oo Pacasse: regard to the great importance of the Electri 
movable sidewalk at the Exposition, as well as an electric railwa q 0 the divergent views held by the magistrates at Southwark and Watt, » 
wh'ch runs through the Exposition grounds.” af — respectively, as to the company’s obligation to maintaia asi 
an efficient and constant supply under its orders, the Oommittes New 
peas the opinion that the decision of the magistrate adverse to 8 RA 
@ Council should be appealed against. Oa the recommendation of parect 
the Committee it was resolved to appeal against the decision. Distrib 
BarmonpsEy.—The Vestry on Monday received a rt f 
ELECTRIC LIGHT AND POWER NOTES. Electric Lighting Committee covering leters from tho. consaling - 
: So ee ae 
estry that in original report, presented in J _—* 
Accrington.—A Local Government Board inquiry was 1897, they proposed to lay down distributing mains for the supply of _— 
held last we: k respecting an application of the Corporation to borrow 4,000 &-oP. lamps simultaneously slight. They now suggested iat Por 
£26,250 for electricity purposes; £18,000 has already been borrowed,  ProVision should be made for the supply of double that number of AMI 
so that the estimated cost will be over £44,000. i mo ape og a the total cost of the mains and feeders, for = 
Chesterfield—Mr. F. H. Talloch, M.I0.E., conducted instructed the ‘Vevtry clerk to obtain a farther report from Mow gh 
an inquiry on behalf of the Local Goverament Board last week Kincaid, Waller é& Manville on the laying of larger mains, so tha There 
relative to an application by the Corporation for leave to borrow supply could begiven to the whole of the Sew Boros h Ba nate sai 
£25,000 for electric lighting purposes. It was stated that the pro- In reply, the engineers stated that the addition 1d Ome Rhy 
bable demand was very heavy, amounting already to 12,242 8 op —extra distribution mains, £1,200; 28 susionee, 4 560; peovisienld in 
equivalent. Apparently the Westinghouse Company has the scheme extra ducts for added areas, £450 ; 10 per cont for ae Lele a 
in hand. There was no opposition. of works, and contingencies, £300; making a total £3,310. The ‘al 
Dalkeith.—A scheme submitted by Mr. Parves on behalf — /Cat?7 SPproved the reports, ane a a rie ea ct ane rey prea T — 
of Messrs. Crompton & Co., Limited, for the electric lighting cf SPORT GOERS So STS SREINE Se HENIEES SOL ee requort 
Dalkeith and Eskbank, is under consideration by the Town Council. Pee a, es _ ting of the New Oross and Deptford enginee 
Hy eaten a menage” the Corporation last week the _— the London Blestric ay ol Sony hed stated in ee — 
ayor announcid ¢ e Local Government Board had were wi si 
— the loan for electric lightiog without any can yer 3 : os ; Rtg Pg if = se dec oh Cus salty 
' ad expressed approval of the scheme. but declined to allow anything off the accounts due at Lady Day. electric 
t Gosforth.—The District Council has agreed to take TB meeting resolved that in view of the fact that the inconvenience “—. 
1 supply from the Newcastle Electric Supply Company, Limited. ee eee A ype for in the quarter —_ a y Day Sud 
4 Iikeston.—Oa 18th inst. a Local Government Board ment of 15 per cent. be allswod on the Lady Day quarter as wel hin 
| eae 4 —— — the Comemntine’s application for sanction to on the Obristmas quarter. 7 
; TOW ; or the purposes of electric lighting. The to Ham — ic Li 
| i —— + it —oe that there could be ecomanges ioe mittee, Mr Ball, the pdr Ye sigh ‘thet fa a ae a be i 
t ‘ cP. lamps. It was estimated that it would cost 2d. a unit to workin th ‘ as i poli 
a Aig g the number of consumers has increased from 275, with —— 
| a saa ~ae aa me eee - charge concumers 4d. The — 19,390 8-cp. lamps on March 25th, 1899, to 464, taking a supply for electric 
t . Ps app p to the present was 3,100. 26,365 8-c P. lamps. The average number of lamps per consumer has Tro 
Kingston-on-Thames. — Mr. J. E. Ejgcome, the ‘ecreased from 70 to 56. This is mostly due to the number of small tion th 
borough electrical engineer, in his report for the 15 months ending _—_*8 in the parish which are wired for sctric lighting. The depart tricit, 
March 31st last, says that the new 200-kw. combined steam alter- ment has recsived £3,375 for lighting and maintaining the 160 me 
nator now being put down will add farther plant sufficient for lampe in the public streets. ixty.three additional aro lamps Bes ba 
10,000 8-c. lamps installed on the circuit. The gross profit is been added since the last report. For private lighting the Vestry bas wee 
£2,737 9. 4d., and after paying interest there remains a profit of sold 620,078 units, producing a revenue of £10,274 53. 7d. (average 
£1,298 11s. 4d. towards the repayment of capital, which, amounting under 4d. per unit). The annual revense per lamp has gone down frm 
to £1,346 10s. $d., leaves an adverse balance of £47 183. 11d, as 103, 104. to 98, the price paid by consumers is the lowest but one in 
against an adverse balance of £1,112 0s. 9d. in 1898. Thereisarapid  2¢London district. The total cost for generation, distribution, Ss, 
increase in namber of consumers and lamps connected, the number 18 £7764 14s, 11d. or 205d. per unit, a decrease of nearly 44. pet 
of consumers having increased from 211 to 311, and the number of unit on last year, being 56'S per cent. of the zevense, which baw 
lamps from 11,856 fo 16,130. In regard to public lighting, it will 908" Provt of £5,074 Os. 10d., or 43°5 per cent. towards ps 
probably be found expedient and desirable to continue the public arc «terest and sinking fund charges. The result of the year's ¥ or 
lamps throughout the main roads. shows a net profit of £1,615. Although the cost of production has 
The Town Council has authorised application to the Local Govern- decreased, it is feared that these results msy not be improved spas man 
ment Board for eanction to the borrowing of £15,000 for further 12 the present year, owing to the greatly increased prices of fuel and poe 
extensions of the electric light works. The works earned a profit  tuer materials. ~The machinery now installed and in working oom — 
i last year of £2,739 odd, nearly sufficient to pay the interest and the dition will be able to supply « farther 10,000 8 or. lamps, after allow: Bir 
t repayment of capital. ing an ample margin for reserve. the Pa 
i Leeds.—The Corporation last week decided to app! Hotsoan.—The Board of Guardians of the Holborn Union he ea 
r power to borrow a sum of £28,000, which, it is estimated, Ls ‘ ad —— uy bey se —o. the City Road Workhous wee 
1 4 amount required for the provision of new engines, alternators and 2769 ing t0 the designs of Mr. J. Haright, at an estimated, cot . Car 
boilers, to replace the old machines, : 623. as to wl 
iq. Leith.—Mr. Bryson, whose resignation of his post of is nee all natin Lone go pee watt phe 
i electrical engineer we reported, last week, has reconsidered his nd : Z redijot dard ei ‘ath ovens 
i decision and desires to withdraw his 1esignation Se dent Ot Men ated tie a 7 ee 
; & " equ figure of St. 8 g his with a beggar. engineer 
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Maesteg.—The District Council has decided not to apply 


for a provisional order. 


Melbourne.—The Melbourne Age says that at a meeting 
of the City Council in April matters connected with the proposed 
extension of the city’s electric supply undertaking were discussed. 
In the first place, the councillors had to decide as to the acceptance 
of certain tenders for the plant necessary to complete the council’s 
works under the new régime. Into this consideration a patriotic issue 
had been imported, owing to the fact that the lowest tender for the 
engines, dynsmos, &c., was that of a Gorman firm. This firm’s 
estimate was lower than that of an English company by batween 
£3,000 and £5,000. It was felt by a powerfal section ia the council 
that, despite the extra cost, the English tender: should be accepted. 
Another party, however, denied that patriotism had anything to do 
with the matter, and declared that the lowest tender should, as a 
matter of course, be accepted. This problem was, however, by no 
means the most important, for when the councillors met they found 
that the entire scheme was blocked bythe Postmaster-General. To 
their astonishment, they learnt that Mr. Watt had suddenly decided 
that he had no legal power to transfer to the Corporation the rights 
of the existing electric companies. The meeting was conducted in 
private, but in the course of the debate councillors asked why this 
question of transfer had not been settled long ere this. The reply 
given was that the ex-Postmaster-General had been approached some 
time back, and had stated that there would be no difficulty about 
the transfer, Some councillors then took the line that the council 
should go ahead, despite Mr. Watt. Ultimately the council ad- 
journed, without arriving at any decision concerning the tenders. It 
was resolved that the Mayor and the local representative of the 
Electric Light and Traction Oompany of Australia should see Mr. 
Watt, with a view to arranging a modus vivendi re the order for the 
transfer of rights. 

Neweastle,—Before the Property Owners’ and Ratepayers’ 
Society of Great Britain last week, Mr. A. L. Armour, B.9c., read, on 
behalf of Ald. Armour, of. Gateshead, a paper on “ The Electrical 
Distribution of Energy and Industrial Prosperity.” 


Partick.—The Electricity Committee of the Glasgow 
Corporation has agreed to supply electricity to the Burgh of Partick, 
under certain conditions, until the Partick electricity works is com- 
pleted. 


Portsmouth.—Last week Mr. E. A. Sandford Fawcett, 
A.M.1.0.E., held an inquiry into an application of the Oorporation 
for sanction to borrow £9,975 for electric lighting extensions. It was 
stated that the demand for electric lighting was steadily increasing, 
and 14,000 8-c Pp. lamps had been installed during the past year. 
There was no opposition. 


Rhyl.—No less than 55 tenders have been received for 
carrying out the municipal electricity works. They have been 
referred to the engineers. 


Salford—Having received a letter from Mr. C. L. 
Turner to the effect that he was unable to comply with the Oouncil’s 
request that he should resign his position as Oorp: ration electrical 
engineer, the Council on Friday last passed a resolution terminating 
his appointment, with three months’ salary in lieu of notice. 

Simla.—An Indian journal says that the Simla Munici- 
pality has applied for the services of Mr. Meares, Government 
— al expert, to report on the feasibility of electrical lighting for 

imla, 

Sudbury.—A Local Government Board inquiry was held 
last week into the application by the Town Council for leave to 
borrow £13,000 for electric lighting purp>ses. 

Sunderland.—An inquiry was held last week by Colonel 
0.H. Luard, R.E., Lecal Government Board inspector, into the 
application by the Town Oouncil for leave to borrow £4,500 for 
electric lighting purposes. 

_ Trowbridge.—The District Council has under considera- 
tion the advisability of applying fora provisional order for elec- 
tricity supply. 

_Woking.—The Board of Trade has granted the pro- 
Visional order asked for by the District Council. 








ELECTRIC TRACTION NOTES. 





_ Bath,—Last week the Urban Sanitary Authority affixed 
its seal to an agreement with the promoters of the light railways 
fcheme, whose terms were stated in our last issue. 


birmingham.—The Lord Mayor of Birmingham and 
the Pablic Works Committee visited Liverpool last week in order to 
examine the working of the system of electric tramways which has 
been adopted by the Corporation. 


Cardiff.—T'he Town Council last week had a discussion 
a8 to whether there should be a separate station for the electric tram- 
way undertaking, or whether the Tramways Committee should take 
energy from the lighting station. Inthe end the voting was 20 in 
favour of, and 8 against, a separate station. An electric traction 
engineer is to be appointed at £500 per annum. 


Dover.—The returns of the Corporation electric tram- 
ways at Dover for the last financiel year show a profit cf £3,155, a 
considerable increase on the preceding 12 months. 


Glasgow.—A serious fire occurred at the grain stores of 
the Caledonian Railway Company at Glasgow on 15th inst. A pole 
carrying a large number of telephone wires was fixed on the building, 
and when the roof gave way the wires fell across the electric trolley 
wires of the tramways. The current from the trolley wires fused the 
telephone wires almost instantaneously. I+ is stated that several per- 
sons received slight shocks. 


Horwich.—The Bolton Corporation have now practically 
completed the arrangements for the electric car service to Horwich. 


Italy.—The Board of Trade Journal says that H.M. 
Consul at Milan reports that the experiment in electric traction on 
railways made by the Mediterranean Railway Company on its line 
from Milan to Monzi, with accumulators, revealed certain serious 
defects which necessitated some considerable changes, and a partial 
and temporary suspension of the service. It is, however, believed 
that the modifications now in course of application will ba entirely 
efficacious, and that the system of accamulators will prova to be bast 
adapted to short distance journeys. This company is now about to 
try an experiment on a much larger scale on its line from Milan to 
Gallarate, and thenca to Varese, Lavens, and Arona, about 73 miles of 
rail. The hydraulic power for producing electricity will be obtained 
from the River Ticino, at Tornavanto, where the necessary works are 
to be commenced immediately. The system to be adopted is that of 
the third rail, which is already working satisfactorily in the United 
States, but over much shorter distances. The electric current will ba 
transmitted to the third rail at a tension of 600 volts. Theelectrical 
apparatus required for the trains has already been ordered, and is to 
be delivered in April next year. The carriages themselves will be 
bailt at the Mediterranean Railway Company’s own works. Oon- 
temporaneously, the Adriatic Riilway Company will apply the 
trolley system on its line from Lzcco to Chiavenna and Sondrio, 66 
miles of rail. The hydraulic power will be derived from the River 
Adda, near Morbegno, and the overhead wire will be supplied with a 
current at a tension of 3,000 volts. In this case the electric:l 
machinery has b3en ordered from a Hungarian firm, and is to be 
delivered at about the same time as that for the Mediterranean 
company. 

Kingston (Surrey).—After a protracted discussion last 
week, the Oorporation resolved to make application to Parliament 
next session for tramway powers in the borough. 


Kirkealdy.—Last week the Town Council considered 
the question of the proposed introduction of tramways and el ctric 
lighting. The Tramways and Electric Lighting Committee's recom- 
mendation was agreed to as follows:—‘ That the Council should 
proceed at once to establish both tramways and electric light, and, 
further, that it be remitted by the Council back to the Committee 
with powers to proceed with the work, including power to engage an 
engineer and to incur all the necessary initial ex 8, but with the 
understanding that before the contracts for the building of the power 
station, the construction of the tramways, and the introduction of 
~ —" light are entered into, the Committee shall report to the 

ouncil.’ 


Leeds.—The receipts from the Leeds Corporation tram- 
ways for the 12 months ending March 25th amounted to £129,137, 
the gross profit on the year’s working being more than £30,000. 
Compared with the previous year there is an increase in the receipts 
of £14,588. The introduction of electric traction on the Headingley 
and Chapeltown routes has been marked by the same success as that 
attending the Roundhay and Kirkstall lines. 

The members of the Tramways Committee of the Leeds Oorpora- 
tion have decided to visit cflicially the International Tramways 
and Light Railways Exhibition, to bs held at the Agricultural Hall, 
London, N, from Jane 23rd to July 4th. 


London County Council.—At last week’s meeting 
the Parliamentary Committee reported that in consequence of the 
refusals of the Vestry of Lambeth and the Wandsworth District 
Board to consent to certain electric tramway proposals, they had 
directed to be withdrawn from the Oovncil’s Improvement Bill the 
powers ry with regard to the widening of thoroughfares in 

* Lambeth and Streatham affected by the proposals. 

The report of the Highways Committee reminded the Council of 
the rejection by the Light Railway Commissioners of the applications 
for three orders to authorise the construction of light railways 
between Deptford, Shooter’s Hill and Woolwich, between New Cross, 
Lewisham and Eltham, and between Olapham, Wandsworth and 
Kingston Road. In this connection the Committee stated they had 
considered the question as to what course should be taken in view 
of the action of the Commissioners. They had come to the conclusion 
that the decision of the Commissions should not be appealed against, 
especially as the Council’s Improvement Bill did not now contain 
powers for the Council to carry out the necessary street widenings in 
connection with the projected light railways. On the recommenda- 
tion of the Committee it was decided not to appeal to the Board of 
Trade against the decision of the Commissioners. 

The Council, at the weekly meeting on Tuesday, resolved to serve 
notices requiring the South London Tramways Company to sell to 
the Council certain lines in accordance with the purchase clause of the 
Tramways Act, 1870. The Finance Committee expressed the opinion 
that the lines would require reconstruction either for horse or elec- 
tric traction. 

The report of the Highways Committee stated that the Council 
were carrying out widenings of certain thoroughfares in which are 
single lines of tramway which would shortly become purcharable 
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under the Tramways Act, namely, in Batterses, Bermondsey, Wands- 
worth and Lambeth. In the opinion of the Committee it was 
desirable for the Council to obtain power to reconst:uct the lines as 
double tracks, and for the work to be executed after the particular 
roads concerned had been widened. It was estimated that the 
expenditure for reconstructing the lines for an underground system 
of electric traction would amount to £43,000, whilst a further sum of 
£14,000 would be required for establishing the underground methcd 
on # new double track to be formed in the new street to bo laid out 
between Bermondsey New Road and Tcoley Street. The Committee 
therefore recom mended :— 

That the Parliamentary Committee be instructed to include, in one of the 
Bi Is to be promoted by the Council next session, powers for the Council (1) to 
double the single line of tramways in those portions of (a) Battersea Park Road, 
(b) Bermondsey New Road, (c) York Road (Pattersea and Wendsworth), (a) 
Albert Embankment, and (e) Wandswor h Road, in which the Council is effect- 
ing widenings under powers already conferred by Parliament; and (2) to con- 
struct a double line of tramways along the new street from Bermondsey New 
Road to Tooley Street, authorised by the Tower Bridge (Southern Approach) 
Act, 1°95. 

At the suggestion of the chairman of the Oourcil the consideration 
of the recommendaticn was yo,tp2ned. a 

The Highways Committee reported that in view of the probability 
of the Council’s Tramways (Electric Power) Bill (which is to authorise 
the Council to reconstruct for electric traction any tramways within 
the County of London which have been or shall be acquired by the 
Council) becoming law this reision, they had in preparation the 
specification and form cf contract for the supply of the rails, fish- 
plates, &c, which would be required in connection with the recon- 
atruciion of two sections. These were the tramways between West- 
minster Bridge aud Tooting aud those betwen Blackfriars Bridge 
Road and the Kennirgton terminus of the cable tramways. In this 
connection the Committee stated : — 

It has been represented to us that the c’auses relative to wages and hours of 
labour, which the Council’s Standing Order No. 212 requires thall be inserted 
whenever practicable in all contracts, are inapplicable in this instance, owing 
to the very special nature of the work and to the peculiar conditions obtaining 
in the trade as regards the payments made to the workmen engaged in the 
manufacture of rails With reference to this matter we have had the benefit 
of the advice of Dr. Ker nedy, and also of Sir David Dale, who has acted on 
many occasions as arbitrator between employers and workmen; #nd as the 
result we have had submiited to us, and have approved, a special form of 
clause which will, in their opinion, attain in arother way the object aimed at 
by the hours and wages clauses usually inserted in contracts. This special 
clause we propose shall be inserted in this contract and also in any other con- 
tracts for the supply of tramway rails, &c., which may be required hereafter in 
connection with the reconstruction by the Council of its existing, and the con- 
struction of new, tramways. The General Purposes Committee, whose 
opinion was asked upon the matter, has informed us that it thinks that the 
proposed special clause might bs adopted; and in the circumstances, we 
recommend— 

That, as regards contracts for the supply of the rails, fish-plates, &c., required 
in connection with the reconstruction by the Council of existing, and the con- 
struction of new, tramways, the operation of the Councii’s standing order 
No. 212 be suspended so far as to permit of the omission of the usual clauses rela- 
tive to hours and wages, and the insertion of a special clause as follows :—“ All 
wages toworkmen for work executed under this contract must be paid at the 
rates arranged between the employers and workmen in the rail trade in that 
part of the country where the crder is placed. The Council reserves power to 
cancel this contract, so far as relates to any part of the articles specified 
therein not totally or partially manufactured, at any time on one week’s notice, 
should it be proved to the eatisfac'ion of the Council, after hearing both parties, 
that lower rates than the standard rates of the district have been, or are being, 
paid in the execution of this contract.” 


The recommendation was agreed to without discussion. 


London.—In the House of Commons on Tuesday the 
London United Tramways Bill, as amended, was further considered, 
and an amending clause was inserted at the instance of Mr. Lough, 
providing for and regulating the maintenance of a cheap morning 
and evening tram service for artisans, mechanics, and daily labourers. 


Middlesex.—The Light Railways Commissioners last 
Monday sat at Westminster to inquire into an application by the 
Middlesex Coanty Council for permission to construct lines of elec- 
tric {ramways from Harlesden, thrcugh Sudbury, Wembley, and 
Harrow on the one side, and from Southgate to Finchley on tke 
other. The total length of the lines is abcut seven miles, and the cost 
of construction and equipment is put at £117,000. The acquisition 
of land for necessary widenings is not included. According to the 
Times report, Mr. C. A. Oripps, Q.C., who appeared for the promoter, 
said that lines 1 and 2 were five miles long and ran thrcugh two 
districts which assented and one that did not. The Harrcw School 
trus‘ees ol j-cted, but as the line neither passed the school nor touchcd 
its property, he failed to sse how they could be heard. After argu- 
ment and eviderce on this point, Lord Jersey said that the Commis- 
sioners gaw no special reason why Harrow School should be heard. 
Evidence having been given in support of the scheme, the cpposition 
was then heard. In Wembley there was an objection to the erection 
of a generating station, the opporition being summed up as being on 
the grcunds of “smoke and sentiment.” The Council withdrew two 
echemes for lines from Harrow to Watford, and Mr. Cripps incident- 
ally mentioned that the differences between the County Council and 
the North Metropolitan Tramways Company, who were the joint 
pane of the scheme which the Commissioners had passed, would, 

e thought, soon be settled. The negotiations were progressing 
satisfactorily. The inquiry was adjourned, the chairman stating that 
the Harlesden to Stonebridge section was passed. 


Mossley.—Last week a special meeting of the General 
Purposes Committee of the Town Council considered the report of 
the joint committee appointed to inquire respecting the proposal for 
a scheme of el ctrical tramways and lighting for Mossley, Stalybridge, 
Hyde, and Dakinfield. In the report the scheme was strongly 
recommended, and it was suggested that each of the four Corporations 
should supply equal amounts for the capital outlay, receive equal 
profits or provide equally for losses, and be equally represented 
upon the joint committee of management. The estimated cost is 
£287,100. The report was approved. 
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Plymouth.—Ample testimony was borne at meetings of 
the Town Council last week to the success which has attended the 
application of electric traction to the Prince Rock section of the 
municipal tramways. Mr. J. O. Brown, the chairman of the Fi 
Committee, congratulated the Council on the fact that for the first 
time a deficit was absent from the accounts of the tramways. Lay 
year they carried 3,783,867 passengers; in other words, they had 
carried the whole population of Plymouth 35 times over. If that 
were a shareholders’ meeting he should, he said, propose the payment 
of a dividend of 6 per cent. As it was the prcfit of £4,800 had to 
be otherwise disposed of, and £2,495 was paid away for interest, and 
£1,595 applied towards buying up the property. He believed that 
when electric traction was applied to the northern section of the 
the trams would be one of the best paying properties owned by the 
Corporation. Mr. 8. J. Page, the chairman of the Tramways Oom. 
mittee, mentioned that on the Prince Rock section the receipts from 
passengers showed an increase of 39 per cent., and in the winter half 
of the year, when the electric cars were in operation, exceeded those 
of the anenaee. Ia previous years the receipts had always fallen off 
in winter. 


South Shields.—The Corporation announces in the 
London Gazette its intention to grant s lease of tramways to the 
South Shields Tramway and Carriage Company. 


Surbiton.—The Light Railways Commissioners’ inquiry 
into Messrs. Greenwood & Batley’s tramway echeme is stated to haye 
been postponed indefinitely. The Oommitsioners were to have sat 
at Kingston on 22nd inst., and the Surbiton Council was intending 
to oppose. 


Switzerland.—A proposal is under consideration to con- 
struct an electric moun‘ain railway from the Little Scheidegg up the 
Minnlicher. The line wuld run from the existing station on 
the Little Scheidegg of the Wengern-Alp line vid the left side of the 
Lauberhorn, and the Tschuggens to the Hotel Rigi Grindelwald 
(Mianlicher), 2,345 metres above the level of the sea. The ling 
which would be 4,}, kilometres long, is estimated to cost £16,000, 


Underground Railwsys.—In the House of Lords last 
week the Charing Cross, Euston, and Hampstead Railway Bill was 
read a third time and passed. 

In the House of Lords on Tuesday the Oentral Lond: n Railway 
Bill was read a second time. 

In the House cf Lords on 21st inst. the Whitechapel and Bow 
Railway Bill was read a third time. In the Commons the Baker 
Strect and Waterloo Railway Bill was read a third time. 








TELEGRAPH AND TELEPHONE NOTES. 





The Eastern Telegraph Company.—In the House of 
Commons on Tuesday, in reply to Sir C. Dilke, the Chancellor of the 
Exchequer said:—Arrangements have been made with the Eastern 
Telegraph Company by which landing rights will be given for the 
cable to St. Vincent, one of the condi‘ions of which is the laying of a 
cable from Ascension to Sierra Leone. The Eastern Telegraph Com- 
pany has entered into an agreement with the colonies of West and 
South Australia and Tasmania to construct with all convenient speed 
the line from Darban to Mauritius, Rodrigues, Cocos, and Fremantle 
in West Australia, and thence to Glenelgin, South Australia, as soon 
as landing rights have been granted. Landing rights have been 
granted in Natal and in West and South Australia, and the company 
has ben informcd that Her Majesty’s Government are prepared to 
approve the granting of landing rights at Mauritius, Rodrigues, and 
Cocos, and will issue licences as soon as the general form of licence 
now under consideration has been settled. 


Imperial] Telegraphic Communication.—The Times 
gives the following summary of the debate which took place in the 
House of Commons on Tuesday night on the above subject :—B8ir E. 
Sassoon called attention to the subject of the cable telegraphe of the 
Empire, and moved that it was desirable to hold an inquiry with 
regard to the commercial and strategic defects of the present system. 
Referring to the recent failures that had occurred in the transmission 
of messages from the Cape just when it was most desirable that 
there should be no interruption of communication, he affirmed that 
the Associated Cable Companies had laid themselves open toa charge 
of dereliction of duty at the most critical hour of the country’s need, 
and he asked whether any remonstrance had been addressed to the 
companies by the Government. Discussing the commercial aspect 
of the question, he showed that the earnings of the African companies 
had exceeded the amount which the late Sir J. Pender declared would 
constitute a remunerative revenue, and he insisted that they ought 
to have reduced their tariffs accordingly. Oriticising the arrange- 
ments b2tween the Indian Government and the Indo-European com- 
pany, he asked that the rate for messages should b3 reduced to 1s. 
per word. He aleo contrasted the high charges for messages from 
this country to Egypt with the very low charges for messages 
between France and Algiers and Tavis. He expressed an earnest 
hope that the scheme for the all-British Pacific cable to Australia 
would be proceeded with; and he contended that provision ought to 
be made in all future agreements with the companies for a scale of 
charges based upon average earnings; that no concessions should be 
granted to any system that diverged from or conflicted with the all- 
British route; that no absorption of any new line by old companies 
should be permitted without the express sanction of the State; that 
the State should be able to assume ownership when such a step was 
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dictated by public interests; that when a cable broke down for the 
bist part of three months owing to avoidable causes some suitable 

enalty should be inflicted; and that no exclusive privileges in 
restriction of competition, except when dictated by some imperious 
temporary necessity, should be granted. 

Sir CO. Dilke, in seconding the motion, dwelt on the great usefulness 
of submarine cables in time of war and on the desirability of haviog 
alternative cables. . 

Mr. Vicary Gibbs defended the associated cable companies against 
the s'rictures which had been levelled against them, and 

Mr. Buxton supported the demand for an irqairy, holding that the 
country ought to hear what the real policy of the G:vernment was 
with regard to the question of submarine telegraphy. 

Mr. Griffith Boscawen having also passed some criticisms upon the 
existing state of things, 

Mr. Hanbury replied, remarking at the outset that the British 
companies had built up a system under which we obtaioed the first 
news from any part of the world. So efficient, in fact, was the service 
that it was exciting the jealousy of foreign nations. He reminded 
the House that the Government had reserved the right of purchasing 
the strategic cables, and said that they were not prepared to buy up 
the commercial cables, even if it would be fair to the companies to do 
so, For sore of the alleged defects of the service competition was 
the remedy. The companies did not pretend that the Government 
bad granted them snything in the nature ofa monopoly. The Indo- 
European Company, however, he admitted, had attempted to create 
an artificial monopoly to the disadvantage cf the public, and it was 
also true that this company had not reduced its rates for a good many 
years. Now, however, as a result of the negotia’ions between the 
Indian Government and the company, it was practically arranged 
that there was to be a reduction of the rate to 2s. 6d., and in certain 
eventualities a further substantial reduction at a future time. Speak- 
ing of other companies, he said that in the last nine years they had 
wade large reductions in their charges. Turning to the atrategic side 
of the question, he named the places which were already connected 
together by all-British cables, and the places to which such cables 
were to be carried. The general conclusion to which he came was 
that neither from the commercial nor from the strategic point of view 
was there much ground for dissatisfaction with the existing position 
ofs fairs. But the Government kept the whole subject constantly in 
view, ard were quite ready to hold any inquiry which they deemed 
expedient. An inquity, if undertaker, would be departmental in 
character, for this was not a matter which it was politic to investigate 
in public. 

Sir E. Sassoon regretted that the right hon. gentleman should 
have refused to appoint a Select Committee, and proposed to 
divide the House, but after Mr. Balfour had sssured him that an 
inquiry such as he asked for would be very undesirable, strategical 
questions being involved, he consented to withdraw his motion. 


Telegraphic Interruptions and Repairs:— 
CaBLzs. Down, Repaired. 
West Inprzs :— 
Jamaica-Oolon... Bes 
Trinidad-Demerara (1891) ‘ 
Trinidad-Demerara (1871) Map 111900" 
Mole 8t. Nicholas-Cape Haitien... March 6, 1900 ... 


ee. June 30, 1899 ... ro 
.-. Oct, 23,1899 ... May 16, 1900. 


Cayenne-Pinheiro ... eee «. Oct. 11, 1899... eee 
Cayenne-Paramaribo soe eee Me. 16, 1900 ... eee 
Cea’ii Maranham ... oes ... Feb. 20,1900 ... a 
Pa) :i-Maranham ... cae .».» March 1, 1900 ... “ae 
Latakia-Oyprus.... eee -». June 20, 1899 ... eos 
Manila-Iloilo wa aes --- Apl. 9, 1900... as 
St. Thomé-Loanda ... fe «. May 20,1900 .., hs. 
Tarifa-Tangier eee eve -. Jan. 2,1900_.... see 
New cable, Pai:i-Pernambuco, opened for tr: {lis on May 18, 1900. 
Lanprinzs. 


West Inpims:— 
Communication with Port de Paix 


(Haiti) ... dua sae .. May 16,1900 ... May 17, 1900 
Communication with interior of 
Haiti... me He «»» May 20,1900 ... May 21, 1920 


Bourn AFRIOAN :— 
Communication with Mafeking 
and beyond ... me « Oct. 18, 1899... was 
Communication beyond New- 
castle... ea sae ... Nov. 7, 1899 
Communication with all offices 
beyond Kimberley and Kroon- 


stad oi uae saa .-. Oct, 18, 1899... aaa 
Oommunication with all offices of 
Colombia beyond Buenaventura... Feb. 22, 1900 ... ove 
Communication “vid Hanekine ” 
interrupted on Persian Territory Feb. 24, 1900 ... «ee 
Ecuador landlines ... ua «es» Mch. 13, 1897 ... aa 
Brazilian landlines, south of 
Macahe .. Apl. 25, 1900 


Moulmein-Bangkok axe ... May 7,1900 ... May 19, 1900 

The Telephone Service.—As the result of his investi- 
gations during a 13 months’ tour through Europe and Americ, Mr. 
T. Howard, an officer attached to the Victorian Postal and Tele- 
graph Department, who was specially commissioned by the Govern- 
ment to inquire into the telephone system of Europe and America, 
has submitted to the Postmaster-General a comprehensive report, 
from which we make the following extracts : — 

In the United States, Canada and Italy, the telephone business is 
entirely in the hands of private companies, while in Great Britain 


and Ireland, Denmark, Norway and the Netherlands, the local 
systems are managed by private corporations, butthe trunk lines in 
each country are in the control of the State. Outside of Stockholm, 
where the State is in competition with the private company, the 
service in the rest of Sweden is in the hands of the Government. 
Ta the other countries the Government have full control of the 
service. 

The telephone business of America has for many years been in the 
hands of private organisations, the head quarters of which are at 
Boston, from which point directions are issued, and a general health- 
ful supervision exercised. The parent company, as it is called, has 
liceneed, and it controls, 46 telephone companies, each of which has 
an area allotted to it,and these companies provide local exchange 
services for the whole of the United States. Each private company 
is self managed, and has its own directors, but it is nevertheless 
subservient to the supervision and control of the management at 
Boston. The advantage of the monopoly is the establishment of a 
uniformity of work and service that is greatly beneficial. The form 
of apparatus used, the method of working, and the manner of con- 
struction, are all dictated from Boston, wish the result that the 
service as a whole is thoroughly and splendidly performed. 

Ia Great Britain and Ireland the telephone business has suffered 
many vicissitudes, but it is now a practical monopoly in the owner- 
ship of the National Telephone Company. The opposition offered 
bv the Post Office has not hitherto been very successful. If the Post 
Office operated in any area, the National Company stepped in, and by 
giving telephones for nothing, frequently induced Post Office renters 
to come on to their system. Revenue lost in one direction was more 
than made up in another, but as soon as the Post Office disappeared 
from the field, the rentals were at once raised to their former scale, 
and very often increased. From one cause and another, therefore, 
the telephone service of the British Post Ojice has not fl -urished, 
neither has the telephone pure et simple. 

In 1896 the trunk system was purchased by the London Post Office, 
and by the Telegraphs Act of 1890, power is given to properly enter 
the field as a competitor, a sam of £2,000,000 having b3en voted by 
Parliament for this purpose. As the commercial centre of the world, 
London has certainly been behindhand in the past in the acceptance 
of the valuable science of telephony, but a very different state of 
affairs should exist within the next five years. Au order to telephone 
London is a much more difficult problem than the order to telephone 
any other city, but both the British Post Office and the National 
Telephone Company now thoroughly understand the business, the 
syetems are rapidly being reorganised on the latest and most up-to- 
date lines, following closely spon the best American practice, and 
London should shortly assume a pcsition in the telephone world more 
in unison with its vast importance as a business centre. The license 
of the National Company expires by ¢filuxion of time in 1911, but 
= it will be bought up before then or not is a matter for the 

uture, 

The latest form of switchboard is the central battery one, and it is 
strongly recommerded that all the principal Melbourne exchanges 
should at once be equipped with this form of switch. New York, 
Boston, Chicago and Philadelphia, are fitted with this type, and its 
use will soon be universal in America and the British Post Office, and 
the National Telephone Company have adopted it as their standard 
form, so equipped, and its use is extending very rapidly in Stock- 
holm, Brussels, Antwerp, and other places. In this form of switch- 
board there are no batteries at subscribers’ telephones; nor is there 
any handle or generator for the subscriber to ring up the exchange. 
All he has to do is to take his receiver off the hook, which action 
lights a small glow lamp at the exchange, and attracts the immediate 
attention of the operator. When the conversation is finished, the 
subscriber has simply to hang his receiver on the hook, in order to 
give the disconnection signal. He has no rirging cff to do, nor is 
there any provision for him to ring either on or off. All signalliag 
is done automatically, and the irritating interruption on the part 
ofthe exchange operator—“ Did you get them?”—" Have you 
finished ?”—is entirely dispensed with, because the supervisory lamps 
at the exchange tell the operator whether the wanted subscriber has 
answered or not, and all the subsequent movements of a conversa- 
tion. After once answering a call by saying ‘ Number, please,” the 
operator’s voice is never heard. 

In the United Kingdom the construction of the telephone trunk 
system is undoubtedly the finest in the world. The trunk lines 
erected by the British Post Office vary in gauge from wires weighing 
10) Ibs. per mile to wires weighiog 800 lbs. per mils. The 
system has been designed with a view to provide for conversations 
through submarine cables and through city underground work 
between London, Glasgow, Belfast, Dablin and the Continent of 
Europe on the one side, and between the chief provincial centres on 
the other. The longest line inthe kingdom is that between London 
‘and Cork (800 miles), going through a submarine telephone cable in 
the Irish Channel ; but London has also four telephone lines to Paris, 
which cross the English Ohannel. I tried the London to Cork and 
London to Paris lines, and found the speaking excellent. In 
America I spoke over lines from New York to Chicago (969 miles), 
from Chicégo to Louisville (3CO miles), and from New York to 
Boston, and found the speaking very clear and distinct. When cn 
the Continent I spoke over lines from Zurich to Berne, in Switzer- 
land (220 kilometres) and from Vienna to Berlin (660 kilometres), 
but the Swiss talk was much more satisfactory in its clearness than 
the Austria-German one. 

Speaking generally, the average number of calls per subscriber is 
the same for both the United Kingdom and the United States, viz, 
eight per day. The actual figures at different exchanges in the 
States vary very much, according to whether the subscriber pays on 
a“ flat” rate or a toll basis. In some case’, the subscribers with 
unlimited use of the telephone average 40 calls per day inthe States, 
and 18 to 24 in England, whereas with a measured service this may 
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drop to three. Records showing this relationship are not yet kept 
on the Oontinent, but the intention there is to inaugurate such 


records. 

Every administration visited is very decided on the point that non- 
subscribers have no privileges in the use of the telephone. They 
might just as reasonably claim the use of the telegraph for nothing. 
The effect of a measured service rate is to settle the much vexed 
question of non-subscribers, as every time the telephone is used it 
has to be paid for. 


Telephone Wires,—Robert Williams, manager to C. J. 
Grist & Co., contractors, of Gracechurch Street, wai summoned before 
Mr. de Ru‘z2n last week under the Overhead Wires Act, 1891, for 
failing to comply with the London Ocunty Council by-laws as to the 
distarce allowed between supports to such wires. Mr. Fraccis 
Robinson, who appeared for the Strand Board cf Werks, said that 
the defendant’s firm were contractors who undertock the fixing of 
private telephone wires. In this case, says the Times repor*, they 
had fixed a wire between York Street and Tavistock Street with a 
span of 165 yards, the limit under the by-laws being 115 yards. 
Inspector Gregory, of the Board of Works, said that the span had 
since been reduced by 20 yards, and an attempt bad been made to 
reduce it to 90 yards, but the insulator was not properly fixed, and 
rendered the wire more dangerous than before. A fine of 403. and 
costs was imposed. On a second summons for failing to report the 
fixing of this wire, the defendant was ordered to pay the costs. 
third summons charged the defendant with failing to affix a distinc- 
tive mark to the supports that the local authority might be able to 
distinguish them from those cf other companies. Inspector Gregory 
said that, though notice was given to the defendant’s firm over a year 
ago, they had not even taken the trouble to submit a mark for the 
approval of the London County Oouncil. A fine of 403. and costs 
was imposed, Mr. de Rufzen saying that it was most important that 
firms such as the defendant’s should acquaint themselves with these 
by-laws and comply with their provisione. 








CONTRACTS OPEN AND CLOSED. 





OPEN. 


Bootle—June 16th. The Corporation wants tenders 
for underground electric cables, the erection of arc lamps, and the 
supply of mechanical stokers, for electric lighting. See “ Official 
Notices” to-day. 

Bradford.—May 31st. The Corporation wants tenders 
for a coal-conveying apparatus and hoppers, also ash-conveying 
apparatus at the electricity works. See “ Official Notices” May 18th. 


Bradford.— Jane 7th. The Corporation wants tenders 
for a switchboard for 500 volts pressure, or for alterations to the 
existing switchboard at the Valley Road electricity works. See 
“ Official Notices ”’ to-day. 


Bridgwater.—Jure 7th. The Council wants tenders for 
the supply of boiler houre plant, engine house plant, dynamos, 
pumps, switchboard, mains, lamp-posts, accumulators, meters, crane, 
&c., for electricity supply. See “ Official Notices” May 11th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a part of its territory. Conditions and plan 
for three francs at the office, No. 14, Parvis 8. Jilles, St. Jilles. 


Crewe.—Mby 26th. The Council wants tenders for the 
tupply and laying of about 25,000 yards of three-core cable, and 
5CO lampholders and reflectors for adapting the existing lamp-posts 
for electric lighting. See ‘' Official Notices” May 11th. 


Crewe.—June 11th. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market hall, and 
corn exchange, and for supplying lamps and fittings for electrically 
lighting (separate quotations for arc and incandescent lighting) the 
same. Tenders to Town Clerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &c. See 
“ Official Notices ” May 11th. 


Dundee.—May 31st. The Council wants tenders for the 
overhead equipment of four tramway routes. See “ Official Notices” 
May 18th. Another notice invites tenders for coal and electricity 
meters. 


Durban.—June 29th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including poles, overhead trolley wire, distribution boxes; (b) 22 
double-deck motor cars; (c) steam and electric generating plant, 
including three 250-kw. generators, boilers, condensers, cooling 
towers, switchboard, &c. See “ Official Notices” May 18th. 


Ealing.—June 11th. The District Council wants tenders 
for storage batteries and a steam dynamo alternator for the electricity 
works. Sse “ Official Notices” to-day. 


Egypt.—July 1st. Tenders are being invited until 
July 1st by the harbour and lighthouse authorities at Alexandria for 
the supply and erection of the necessary plant and apparatus 
required for the electric lighting of the harbour cf Port Said. 
Tenders are to be sent to L’Administration des Ports et Phares, 
Alexandria, whence particulars may be obtained. 


— 












Glasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,009 
—— each, for the electricity department. See “Official Notices” 

y " 

Great Yarmouth.—May 31st. The Electric Lighting 
Committee wants tenders for the supply of coals for the electric light 
station for a pericd of 6 or 12 months from June 1st next. 


Grimsby.—June 1st. The Corporation wants tenders 
for a:c lamp-posts and brackets. See “ Official Notices” May 18th, 


Another notice invites tenders fora namber of electric meters. 


Italy. — Jaly 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
14th, for the electric lighting of wp sansa streets of the town, 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegna.) 


Kilmarnock.—May 28th. Tenders are wanted for one 
60 Kw. or one 80 Kw. dynamo, continuous current 210 volts. Price, 
with weight, size of shaft, length of journals, and other details fully 
sp‘cified, to be delivered to Andrew Barclay, Sons & Oo., Limited, 
Caledonia Works, Kilmarnock, by Monday morning. 


Leeds.— May 28th. Tenders are wanted for two or 
three 630-Kw. two-phase generators, and one or two sets of surface 
condensing plant, for the electricity works. See “ Official Notices” 
May 4th. 

London.—June 1st. The City Corporation Streets Com. 
mittee invite proposals for the bire of an electrically-driven dust 
cart. See “ Official Notices” April 20th. 


London.—The Postmaster-General invites applications for 
specifications for galvanized iron strand stay wire for telegraph 
purposes. See “ Official Notices” May 4th. 


London.—Jane 4th. The Falham Vestry wants tenders 
for the wiring of the electric lighting works. Conditions, specifica- 
tions, &c., at the offices of Mr. F. H. Medhurst, on payment ofa 
deposit of £3 33., returnable as usual. 


London County Council.—June 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 
cluding generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. S2e “Official Notices” May 18th. 


Manchester.—June 9:h. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See “ Official Notices” to-day. 


Newcastle-on-Tyne.—June 1st. The New Tramways 
Committee wants tenders for switchboards, underground feeders, and 
pumping apparatus. See “ Official Notices” May 11th. 


Partick.—June 8th. The Commissioners want tenders 
for a dust destructor with furnaces, flues, water-tube boilers, econo- 
miser, fans, and forced draught appliances. See “ Official Notices” 
May 18th. 

Russia.—The municipal authorities of Viadivostock are 
at present inviting proposals for the electric lighting of the town, and 
also for the construction and working of an electric tramway. 


South London.—June 2nd. The South London Elec- 
tric Supply Corporation wants tenders for the complete installation 
of 3,000 lights on the premises of 500 consumers in any part of the 
arca of the company’s supply, and for the installation of two arc 
lights on the premises of any consumer in the same area. 

“ Official Notices” May 18th. 


Southampton.— May 28th. The Corporation wants 
tenders fora water-tube boiler, with steam and other pipes, and 
ve ee for the electricity works. See ‘' Official Notices” 

y 11th. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Mejesty’s Ambassador af 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Pczuelo. Some particulara may be examined on personal application 
at = Commercial Department of the Foreign Office between 11 a.m. 
and 5 p.m. 


St. Pancras,—June 7th. The Vestry wants tenders for 
re-arranging and additions to bare copper strip conductors. See 
" Official Notices” to-day. ; 


Sleaford.—June 12th. Tenders for multitubular boilers, 
two steam dynamos and booster, pumps, waterheater, pipework, ac- 
cumulators, arc lamps, posts and connections, switcaboard, cables, 
and grounding are wanted by the Urban District Council. See 
“ Official Notices” to-day. 


Stockholm.—May 28th. The Secretary of State has 
received a despatch from H.M. Consul at Stockholm, stating that 
tenders are invited by the Royal Administration of Swedish Tele- 
graphs, for the supply of 10,000 metres of copper wire. Some pat 
ticulars may be examined on personal application at the Commercial 
Department of the Foreign Office between 11 a.m. and 5 p.m. 


Sutton Coldfield—June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switchboard, overhead 
traveller, mains and conduits, arc lamps and posts, and station light- 
ing. See “ Official Notices” May 18th. 
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adera Tanat Valley —June 5th. The directors of fhe Cam- 

4,000 brian Railways pany are prepared to receive tenders for the con- 

ices” struction of a light railway, about 15 miles » 4 feet 84 inches 
gauge, ccm: g by a junction with the of the Cambrian 

ting railways at Port-y-waen, in the county of Salop, and terminating at 

light Llangynog, in the county of M P specification, and 


ders Road, Oswestry. 
18th. Walthamstow.—May 29th. The District Council wants 





tenders for arc lamps, posts, accessories, and glow lamps on existin 
3 of gas standards. See “ Official Notices” May 11th. - . 
Jal 
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one . 
‘rive, Birkenhead.— The Klein Engineering Company, 
fully Limited, have received an order from the to pce h 
ited, their Oraven Street generating station one of their patent counter 

current jet condensers with cooling tower for engines of 1,200 xP. 

) or Cheltenham.—The Corporation has just placed an order 
riaes with Messrs. Witting Bros., Limited, of London, H.C., for two of 
ie their standard over-compounded railway generators, to be direct 
coupled to Belliss engines. Hach of these machines will be of 
/OM« 150 xw., and will supply current to a light railway in the neigh- 
dust bourhood, 

London.—The Bermondsey Vestry on Monday accepted 
8 for the tender of Messrs. Hughes & Stirling, am to 22981, for the 
raph erection of the chimney shaft in connection with the electric light 


and refuse destructor works. The tender of the same firm was 
recently accepted for the supply of the refuse destructor and boilers 
for the same works. 


an Northumberland County Lunatic Asylum.—Sabject 


to the approval of the Local Government Board, the Visiting Com- 
mittee of the Northumberland Lunatic Asylum have accepted the 


incil 

tender of Messrs. McAulay, Olark & McLaren, of Glasgow, for the 
(ex. electric lighting of their asylum, to the specification of Mr. A. A. 
orton Campbell Swinton. 31 tenders were received. 


Plymouth,—Six tenders were received by the Tramways 
Committee of the Plymouth Corporation for the supply and erection 
of the overhead electric equipment of the Compton section of the 
tramways. The Committee recommended the Oouncil to accept the 
yays lowest—that of the British Insulated Wire Company, Limited, which 
and was for material, £2,950 14s. 84., and erection, £319 8s. 9d., a total of 

£3,270 33.5d. At the suggestion of Alderman Radford, the chairman 
of the Electricity Oommittee, the Council rejected the Committee’s 
recommendation and accepted the next tender, that of Mesars. R. W. 
:000- Blackwell & Oo., Limited, which amounted to £2,827 6s. 54. for 


ces” material, and £606 11s. 5d. for erection, a total of £3,433 17s. 10d. 
Alderman Radford said the difference in amount was small. 
- are Mesars. Blackwell & Oo. had already fitted up one section of the line, 


and did it so admirably that the Board of Trade inspector said it was 
the best he had seen. The other tenders were in the sums of £3,764, 
£4,120, £4,140 and £7,571. In ithe last case the cost of material 











os was put at £3,560 and erection at £4,011. 

’ 

the 

) arc 

Bee 

ais FORTHCOMING EVENTS. 

and 

ces Friday, May 25th.—At5p.m. Physical meeting at the rooms 
of the Chemical Society. Agenda:—(1) Experiments 

aign illustrating the Aberration called Ooma, by Prof. 8. P. 

oa Thompson, F.R8.; (2) “ Notes on the Measurement of 

ent, some Standard Resistances,” by Mr. R. T. Glazsbrook, 

2 ‘F.R.S.; (3) “On the Strength of Ductile Materials 

ani under Combined Stresses,” by Mr. J. J. Guest. 

tion Monday, May 28th.—At 4.30 p.m. Scciety of Arte, Forcign and 

a.m, Colonial Section. “Im Telegraphic Oom- 
munication,” by Sir Edward Sassoon, Bart. 


Friday, June let.—At 9 p.m. Royal Institution of Great Britain. 
Discourse by Sir Henry Roscoe, FRS. - Sabject: 
Bee “ Bunsen.” 


NOTES. 


Pele- Obituary.—We regret to learn of the death from dysentery 
at Naanwpoort, on May 9th, of George Herbert Pickles, an 
electrical engineer, and son of Mr. T. H. Pickles, iron- 
founder, of Nutclough, Hebden Bridge. In March Mr. 
Pickles went out to South Africa to serve in the St. John’s 
al Ambulance Brigade. He was only 24 years of age, but 

has filled several electrical engineering appointments, among 
them being one with Mr. R. 8. Blackburn, another with the 


National Telephone Company in Ireland as fault inspector, 
and more recently at the Bock electricity works. Just 
previous to his departure he had joined his father’s business 
at Hebden Bridge. 


Institution of Electrical Engineers.— No further 
nominations having been received, the Council nominees are 
duly elected, and the following constitute the Council and 
honorary officers for 1900-1901. The names in italics are 
those of the Council’s nominees now elected to fill vacancies, 
and the names marked with an asterisk (*) are those who 
have been re-elected :— 





President. 
Prof. J. Perry, FR S. 
The Past Presidents. 
Vice-Presidents. 

W. E. Langdon. R. K. Gray. 
James Swinburne. | Mons. E. Mascart. 

Membeis of Oouncil. 
Major P. Oardew, R.E. A. J. Lawson, 
HA H.Cunynghame,CB. | P. V. Luke, 0.1 E. 
H Edmunds W. M. Mordey. 
8 2. de Ferranti. | R. P. Ballon. 
Jobn Gavey. C. P. Sparks, 
Robert Hammond. A. A. Oampbell Swinton. 
Hugo Hirst. A. P, Trotter. 
J. £. Kingsbury. 


Associate Members of Council. 
W. BR. Cooper, M.A., BSc. | 8. Eivershed. 
R. W. Wallace, Q 0. 
Honorary Auditors. 
Frederick C, Damvers.* | £. Garcke.* 
Honorary Treasurer. 
Prof. W. E. Ayrton,* F.R.S , Past President. 
Honorary Solicitors. 
Messrs. Wilson, Bristows & Carpmael.* 

The annual general meeting of the Institution was held 
yesterday at the Society of Arts to receive the annual report 
of the Council and the statement of acccunts and balance- 
sheet for the 12 months ending December 31st,1899. The 
receipts for the year were—Annual subscriptions £4,338, 
and entrance fees £743, making, with sundry items, £5,414 
for the year. The expenditure was £4,300 odd, leaving 
£1,113 balance carried to the general fund. The building 
fund, which stood at £5,277 last year, is now £7,044. The 
general balance-sheet shows that £1,437 was transferred to 
this fund. 

The committee of the Irish Section will not be altered in 
any respect this year as active work has only just been com- 
menced. This announcement was made on April 26th, and 
as no additional nominations have been received, the com- 
mittee is made up as follows :— 


Prof. G. F. Fitzgerald, F.R.8., R. Hamphries 
Chairman. : . O. Olsson. 

Col. O. F. O. Beresford, Vice- G. F. Pilditch. 
Chairman. A. E. Porte. 

Prof. W. F. Barrett, F.R.8. M. Ruddle. 

O. A. Barge. P. 8. Sheardown. 

O. P. O. Cummins 

F, Gill. 

It is provided by Rale 7 that all members of the committee 


shall be elected annually by ballot. The chairman and vice- 
chairman shall not hold office for more than one year con- 
secutively, and no member of the committee except the 
honorary secretary shall remain on the committee in the 
same capacity for more than three years consecutively. 





Appointments Vacant.—The Cardiff Corporation wants 
a tramwa ical engineer at £500 per annum. See 
“ Official Notices” to-day. 

The Shrewsbury Lighting Committee wants an assistant 
electrical engineer at £90 per annum. Sve “ Official 
Notices ” to-day. 
aa jo one and elem is — ~ connection = 

e gow Corporation telephone exchange system. Sze 
“ Official Notices. . 





Personal.—The Shoreditch Vestry has appointed Mr. R. 
Wilson, of Walthamstow, clerk of works for the new genera- 
ting station about to be built in Haggerston. Toere were 
seven applications for the post. 
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Electric Rolling Bridge and Crane at the Paris 
Exhibition,—The Paris Exhibition has been open for more 
than a month, but it must be admitted that the machinery 
and electrical rooms are very behindhand. It is impossible 
to give any description whatever of 
these departments. We may, however, 
mention specially the electric “ rolling 
bridge” and crane constructed by the 
firm of Carl Flohr, of Berlin, as it has 
rendered great service in the installa- 
tion of the machinery in the German 
Hall. The accompanying figure gives 
a general view of this rolling bridge. 
It consists of two vertical members 
separated by a distance of 27 metres. 
These uprights are formed of a trellis- 
work of beams, resting on a caisson 
formed of another trellis-work of 
beams. Then come two caissons with 
solid sides mounted on trucks moving 
along rails. The two vertical members, 
12°50 metres in height, are connected 
by two straight beams with horizontal 
trellis-work. At the top, supported by 
uprights, is a parabolic arch formed of 
lattice-work. On the two horizontal 
beams of the bridge is a carriage which 
moves in the direction of its breacth. 
It is eet in motion by an electromotor 
of 8 Kw. running at 500 revolutions per 
minute. This carriage bears a windlass 
which can raise a load of 25 tons at the rate of 
2°4 metres per minute. The windlass is worked by two 
electromotors of 18 Kw., excited in series, and turning at 
the rate of 450 revolutions per minute. Lastly, the rolling 
bridge can be moved along the hall for a length of 107 
metres. To effect this, an electromotor of 26 Kw., placed in 
the middle of the upper horizontal beams, works a horizontal 
axle, which transmits the movement to vertical axles in the 
uprights, and thence the movement is transmitted to the 
wheels of the trucks, This electric rolling bridge receives 
current from a provisional central station worked by a gas 
engine. It has been working continuously for several 
months, and has been of great service. 





Theory of Wireless Telegraphy.—An __ interesting 
discussion on this question between Prof. Franklin and Dr. 
Pupin will be found in the 7ransactions of the American 
Institute of Electrical Engineers for March. Prof. Franklin 
differs from Dr. Pupin, who thinks that a small loga- 
rithmic decrement is necessary for successful wireless 
telegraphy. Franklin considers that the logarithmic 
decrement is due more to radiation of electric energ 
than to resistance in the vertical conductor, an 
that therefore rapid damping is a sign of powerful 
radiation. The effects to be obtained from resonance he 
considers are insignificant, and this appears to agree with 
practical experience. Franklin agrees with most other 
authorities in considering that the electrical oscillations of a 


conducting staff, perpendicular to an infinite conducting . 


plane, are precisely the same as the oscillations of an isolated 
staff of double length. Jr. Papin would have it appear 
that the staff and plane is a distinct and much more com- 
plicated oscillating system. 





Electric Dust Figures.—When electricity is discharged 
from an electric machine upon a plate of insulating material 
it spreads itself out in curious patterns, which can be made 
visible to the eye, by sifting on the plate a powder consisting 
of a mixture of sulphur and red lead. This powder invented 
by Villarsy in 1788 has long been used for the production 
of the so-called Lichtenberg figures. It is usually stated 
in the text-books that the powders rub against each other, 
the red lead becoming positive, and sulphur negative ; the 
sulphur is, consequently, attracted to the parts where there 
is positive electrification on the disc, and settles down in 
branching yellow streaks, while the red lead settles down in 
little red heaps and patches where the electrification is 
negative. Biirker, who has been investigating this subject 


(Ann. der Phys., 4th series, Vol. i., p. 474), finds that this 
statement, like many others in the text-books, must be taken 
cum grano salis. The red lead and sulphur do not become 
positively and negatively electrified, and there is very little 





Exxctaic RotitmaiBripan. 


difference in colour of the figures on positive and negative 
charges. After trying a great variety of powders, Biirker 
finally discovered a mixture of the three powders which gavé 
much better results than anything hitherto attained. The 
constituents of this mixture were one part (by volume) of 
carmine, three parts of lycopodium, and five parts of flowers 
of sulphur. When the positive charge was dusted with this 
poner it came out a beautiful dark red, and the negative 

right yellow. The best method of showing the figures is 
to coat a brass plate with a thin layer of asphalt, connect 
this plate to one pole of a small induction coil, and spray the 
surface of asphalt by gently touching it with the other pole. 
In making up the mixture, it is best to first mix the carmine 
and sulphur, rubbing them well together, and then to add 
lycopodium. The mixture may be sifted from a linen bag 
on the plate, though any other convenient means may be 
employed. 





The Electric Power Schemes.—The attitude of the 
Parliamentary Committee which is now considering these 
Bills certainly promises well. Although its decision in regard 
to any one scheme will not be given until the whole of them 
have: been considered, Sir James Kitson, when the case of 
the Tyneside and Durham Bills had been concluded on 
Wednesday, said that they had arrived at the following 
opinion :— 

That the value of electrical energy as a means for the transmission 
and application of power has been amply demonstrated, and its im- 
portance to the industries of this country is admitted. The Oom- 
mittee accordingly advise that it is of public advantage to facilitate 
measures which may ensure a general supply of electrical power to 
all consumers who may seek to avail themselves of the economy and 
efficiency offered in the service of these sources.of application of 
power. 


We imagine that this will take the heart out of some muni- 
cipal opponents who have been occupying so much of the 
Committee’s valuable time. 





Coming to London to see how to do it.—Oar New 
York namesake on the 9th inst. stated that :-— 


President W. H. Baldwin, jun., of the Long Island Railroad, sailed 
on the Kaiser Wilhelm der Grosse, last Tuesday, to make an inspec: 
tion of the Central Underground Railroad, in London. He hopes to 
acquire valuable information on the working of the tunnel roads in 
the English metropolis to apply to the tunnels which the Pennsylvania 
and New York Oentral roads propore to build in conjunction with 
their newly acquired Long Island property. 
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Engineering Students as Marksmen.—A rifle shooting 
competition took place on Wednesday last week between 


teams of four members each from the Central Technical,’ 


University, and King’s Colleges, the Royal School of Mines, 
and the Crystal Palace Engineering School. —The conditions 
were 10 shots each at 500 and 600 yards. The highest 
score was made by the ©:T.C., with 297 out of a possible 
400, the other competitors following in the order named. 
The winning team received a cup presented by the professors 
of the various colleges, and Mr. O. E. Vines, of the C.T.C., 
was presented with a cup given by Prof. A. K. Huntingdon 
for the highest individual score. 








NEW COMPANIES REGISTERED. 





Automobile Trust, Limited (65,967.)—This company 
was registered on May 17th, with a capital of £100 in £1 shares, to 
carry on the business of manufacturers of, and dealers in, all kinds of 
vehicles, whether drawn or propelled by animal, steam, oil, electrical, 
or other power, cycle manufacturers, india-rubber manufacturers 
and merchants, &c. The first subscribers (each with one share) are :— 
A. W. Hosle, 116, Craven Park R:ad, N.W., accountant; A. T. 
Prudey, 40, Holborn Viaduct, E.C., registrar; T. T. Bradbury, 40, 
Holborn Viaduct, E.C., secretary; J. A. Likeman, 40, Holborn 
Viaduct, E.C., salesman; ©. Osborn, Rensbury, Kinsfield, Watford, 
gentleman; R. H. Ward, L.R.O.P., LR.O8., 46, Fetter Lane, E.C., 
physician and surgeon; and H. G. Thomas, 36, Greenwood Road, 
Hackney, gentleman. R2gistered without articles of association. 


M‘Alpine’s Electrical Company, Limited (4,540).— 
This company was registered in Edinburgh on May 14th, witha 
capital or £5,000 in £10 shares, to acquire and carry on the business 
of electrical engineers carried on by H. M‘Alpine & Oo. at 248, Hope 
Street, Glasgow. The first subscribers (each with one share) are :— 
H. M‘Alpine, 248, Hope Street, Glasgow, electrical engineer; John 
Dewar, 248, Hope Street, Glasgow, electrical engineer; James 
Paterson, 248, Hope Street, Glasgow, clerk; Alex. M'Omish, 79, 
West Regent Street, ‘Glargow, chartered accountant; John Dewar, 
35, North St. Mungo Street, Glasgow, printer; Alexander Macallan, 
24, Canning Place, Glasgow, joiner; and James Findlay, 41, West 
George Street, Glasgow, writer. The number of directors is not to be 
less than three nor more than five; the first are Hugh M'‘Alpine, 
John Dewar, and two others to be afterwards appointed ; qualification 
in the cases of H. M‘Alpine and J. Dewar 80 shares, others 10 shares. 
Registered office, 248, Hope Street, Glasgow. 


Ingleton Water Power Company, Limited (65,930). 
—This company was registered on May 14th, with a capital of £7,000 
in £1 shares, to acquire the business carried on by the Ingleton Car- 
bide Company at Iogleton Mill, Yorkshire, to adopt an agreement 
with P. Middleditcb, J.P., and to carry on the business of calcium 
carbide manufacturers and. merchants, and any other business which 
may be conveniently carried on in connection with water, steam, or 
electric power. The first subscribers (each with one share) are :— 
T. R. Eskrigge, 5, Cook Street, Liverpool, gentleman; P. B. Fogg, 
The Hollies, Bromborough, gentleman; P. Middleditch, Halstead, 
near Kirkby Lonsdale, manufacturer; J. Carter, 1, Granville Road, 
Blackburn, lime burner; W. Lupton, 109, Manchester Road, Burnley, 
cotton waste dealer; J. J. Oarter, Waddington Road, Clitheroe, 
manager ; and Annie Lupton, 109, Manchester Road, Burnley. Table 
“A” mainly applies. 


British Motor Traction Company, Limited (65,923). 
—This company was registered on May 14th, with a capital of £100 
in £1 shares, to carry on the business of tramway constructors and 
proprietors, steam, oil, electrical and other motor manufacturers, 
bicycle, cycle, and velocipede makers, &c. The first subscribers (each 
with one share) are :—A. W. Hoale,116, Oraven Park Road, Harlesden, 
N.W., accountant; A. R. Pendry, 40, Holborn Viaduct, E.C., clerk ; 
0. Osborn, Rensbury, Kingsfield, Watford; T. T. Bradbury, 40, 
Holborn Viaduct, B.C., secretary; J. Likeman, 50, Effiogham Read, 
Hornsey, N., clerk; W. F. Cornell, 44, Woodttcck Road, N., wine 
merchant; and R. H. Ward, 46, Fetter Lane, E.0., physician and 
surgeon. Registered without articles of association. 


Midland Electric Corporation (1900), Limited 
(65,932).—This company was registered on May 15th, with a capital 
of £200,000 in £1 shares, to promote the development of the under- 
taking and business of the Midland Electric Corporation for Power 
Distri!) ation, Limited, to adopt an agreement with the British Insu- 
lated Wire Company, Limited, and to carry on the business of elec- 
tricians, mechanical engineers, suppliers of electricity for light, heat, 
motive power and otherwi-e, &c. The first subscribers (each with 
(R) share) are:—W. M. M. Forwood, 15, Union Court, Liverpool, 
solicitor; A. E. Haptie, 5, Darham Road, Seaforth, Liverpool, 
manager; O. O. Grindrod, 11, Kuowsley Road, Rock Ferry, Cheshire, 
solicitor; F. W. Lintern, 22, Beaumoat Street, Liverpool, book-keeper ; 
T. M. Waters, White House, Fiasakerley, near Liverpool, book- 
keaper; J. A. Bland, 4, Eastview, Wright Street, Egremont, Oheshire, 


accountant; and E. R. Williams, 115, Grantons Road, Liverpool, 
accountant, The number of directors is not to ba less than three nor 
more than seven. The subscribers are to appoint the first; qualifica- 
tion, £500; remuneration, £200 each per annum (£300 for the chair- 
man), and 10 per cent. of the net profits remaining after 10 per cent. 
is paid, divisible. 


International Electric Traction and Power Syndi- 


-cate, Limited (65,949).—This company was registered on May 16th 


with a capital of £25,000 in £10 shares, to adopt agreements with 
J. M. Hewitt, A. J. Lawson, Messrs. Bennett and Ward Thomas, 
Messrs. Knowles and Russell, F. Smith, and J. Hood, and to carry on 
.the business of rolling stock and vehicle manufacturers, electrical, 
mechanical, chemical and hydraulic engineers, suppliers of electricity, 
&c. The firat subscribers (each with one share) are:—R. Le Neve 
Foster, Harrytown Hall, Bredbury, Cheshire, manufacturer; T. 
Pollock, Goodier House, Hyde, engineer; J. P. Bedson, Newton 
House, Hyde, M.1.0.E.; W. G. Rhodes, Stansfield Terrace, High 
Bank, Gorton, M.I.E.E.; C. J. Hall, 23, Fountain Street, Manchester, 
solicitor; R D. Oohen, Guildhall Chambers, Lloyd Street, Man- 
chester, merchant; and T. Harris,8, Exchange Street, Manchester, 
chemical merchant. The subscribers are to appoint the first 
directors; remuneration as fixed by the company. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Guildford Electricity Supply Company, Limited 
(36,725).—This company’s annual return was filed on April 21st, 
when 2,488 ordinary and 500 founders’ shares were taken up out of a 
nominal capital of £20,000 in 3,900 ordinary shares of £5 each and 
500 founders’ shares of £1 each; £5 has been called up on the ordinary 
and £1 on the founders’, resulting in the receipt of £12,940, in 
addition to which £2 has been paid on two forfeited shares. 


Chelsea Electricity Company, Limited (20,486).— 
This company’s annual return was filed on April 12th, when 34,000 
ordinary, 6,000 preference, and 500 founders’ shares were taken up 
out of a nominal capital of £400,500 in 74,000 ordinary and 6,000 
preference shares of £5 each and 500 founders’ shares of £1 each. 
£5 per share had been called up on 27,334 ordinary and 6,000 prefer- 
ence, resulting in the receipt of £165,670. 6,666 ordinary and 500 
foundera’ shares are considered as fully paid. 








SUPPLY STATION ACCOUNTS. 





The accounts of the Nottingham Corporation 
Nottingham __ electricity supply undertaking are exceptionally 
Corporation favourable, and reflect great credit upon the 
Electricity engineer, Mr. Talbot. With a moderate capital 
Accounts. expenditure, rapidly increasing output, and 
marked reduction both in price per unit and cost 
of production the figures indicate excellent management, and show 
no trace of that retrograde movement which was alluded to in our 
last issue as being unpleasantly evident in many accounts. We only 
hope that when the accounts of last year are dealt with the increase 
in price of coal and general rise in labour charges may not cause a 
backward tendency, although they must inevitably prevent the pre- 
sent rate of progress being maintained. 


General StaTEMENT. 


1897. 1898, Increase, 
Total capital expenditure ... £75,996 £127,393 £51,397 
Number of units sold .. (480,381 894,674 414,293 
Maximum load in kilowatte... 737 Kw. 1,099 kw. 362 Kw. 
Gross revenue we eee £10,787 812,919 = £2,182 
Gross profit ... ea wa £7,066 £7,774 £708 


Average price per unit sold... 5'14d, 334d. —180d, 


The gradual and steady growth of the business is most clearly 
shown by setting out the units generated and sales for the two years 
preceding those under consideration, together with them, and it is to 
ba hoped that the successful results attained will induce the Corpc- 
ration to further extend the public lighting :— 


Units Maximum Private Pablic No.of public 

generated. load. kw. supply. lighting. arc lamps. 
1895 ... 183,694 255 160,099 11,564 8 
1896 ... 316,638 400 285,622 11,563 8 
1697... 511,935 737 468,728 11,653 9 
1698 ... 951,319 1,099 875,743 18931 15 
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At the end of March, 1899 (the financial year, including 1898 
accounts) the number of consumers was 850, and the lamp con- 
nections was an equivalent of 67,339 8-0.P, while the generating 
plant installed had a capacity of 1,622 kw. The scale of charges for 
supply from July let, 1898 was: for lighting “For any quantity not 
exceeding the equivalent of 100 hours of supply per quarter, or at the 
rate of 400 hours per yesr, at the maximem power demanded by the 
consumer, 4d, per unit; and for any further quantity, 2d. per unit.” 
While for power, the price was then 2d. per unit for foar hours’ daily 
use, and 1d. per unit for all excess. At the end of tte March quarter 
of 1899, this power scale was modified by eliminating the 2d. rate, 
and a uniform price of 1d. per unit was charged after that date. As 
a result of these reductions (3 far as they applied to 1898 financial 
year) the receipts from sale of current fell from 5:14, in 1897 to just 
over 33d. in 1898, or by no less than over 1?d., yet the net profit 
remained practically unaltered. 


REVENUE StaTEMENT. 


1897. y 1898, 
Gross, Per unit, Gross. Per unit. Increase. 
Sale of current -- £10,303 514d. £12,429 3344. —180d, 
Meter rents .. ..  «. 339 ‘174. 3038 ‘08d. —O094. 
Attendance street lamps ) 
and consumers’ con- j 95 "05d. 187 ‘054. 


nections 
Sundry fees, &c, 





Gross revenue... £10,737 536d. £12,919 347d. —189d. 





The costs sheet is striking as showing a reduction in each item ; 
the decrease being approximately 3d. on the works’ cost, and 4d. on 
the total cost per unit, 


Costs or PRopuction. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase. 
oN oS ae £1,071 ‘54d, £1,610 °43d. —°1ld. 
ginetoon sors | |= 920 ‘Rid. «= 876 910d. = —“Old. 


Salaries and wages in- 
curred in generation and] 730 ‘36d. 1,002 °27d. —:09d. 
distribution. 
es =_ engines, . 
ildings, engines, . e = 
Solio a - a es “4 407 20d. 586 °15d. 05d, 





Works’ cost ... £2,428 121d. £3,524 °*95d. —°‘26d. 

Rent, rates, and taxes .. 222 ‘11d. 277 °O7d. — 04d, 
salaries of managing eng] 739 ‘374. 970 °26d, —“1ld. 
neer, secretary, clerks, &c. : 


G -- eral ae 

charges, stationery an ‘ ae 
palalien, law charges st} 282 14d. 874 °10d. 04d. 
imsurance. 

Othe: expenses ee eo eee eee oss aa eee 


Total costs ... £3,671 183d. £5,145 1°88d. —-45d. 








One of the satisfactory features of the profit statement is the 
method of dealing with the surplus in each of the years mentioned. 
Instead of dealing out doles which can hardly seriously affect the 
rates levied in a town of any importance, the whole of the surplus 
is transferred to the reserve fund to cover depreciation of the gene- 
rating and distributing plant. This is an example other corporations 


might well follow. 
Prorir StaTEMENT. 


1897, 1 98, 
Interest on loans .. ee eo oe «> £2,168 £2,579 
Sinking fund for repayments .. ee ee 1,897 1,621 
Net profit carried to reserve fund 3,501 3,574 


Gross profit ... woe sone «= 7,066 3=— £7,774 








Tue accounts of the Portsmouth Corporation 


P Ss 

peneoee electricity undertaking show a steady increase 
Electricity 12 Output and load. The output in 1698 was 
Accounts. nearly a quarter of a million units above that 


of 1897, and the total output has reached nearly 
1} millions. The increase in maximum load is, however, proceeding 
at a greater rate than the increase in units, indicating that the 
districts from which consumers are now principally being drawn do 
not afford as good a load factor as the original area. 


GunzRaL SraTeMEnt. ‘ 

1897. 1898, Increase. 
Total capital expenditure . £112,174 £140,776 £28,602 
Number of units sold 981,273 1224,949 243,676 
Maximum load in kilowatts... 849 1,132 283 
Gross revenue...  .. «» £16,243 £20,523 £4,28) 
Gross profit san ms » £6,831 £9,752 £2,871 
Average price per unitsold ... 382d. 883d, +-Old. 


The revenue statement shows that the receipts per unit remain 
practically unaltered. Trivial increases in the second place of 
decimals are apparently indicated, but the sound policy, in face of 
the increased price of coal, has been maintained cf retaining the 
price of 4$d. per uait, subj2ct t> small allowances. The sales were 
distributed as follows :— . 

Publi ' i 
ublic No wd yout 


Pri 
Generated. cae lighting. 
1897 ... 1,216,560 591,314 389,959 257 


1898 ... 1,621,062 802,499 422,450 261 


The sundry receipts include meter testing fees, public fees, and 
small sums from the charging of accumulators and sale of ashes, and 
of old material. 

Rgvenve SraTeMEnt. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase 
Sale of current, .. £15,624 382d. £19,555 3831. + Old. 
Meterrents.. .. 382 094. 588 12d, + 03d, 
Supply of lamps, ! 214 054. 302 "06d. + Old, 
Sundry Bs 23 ‘Oid. 78 ‘Old. Be 





Gross revenue £16,243 3974. £20,593 4024. + 054, 





The costs are principally affected by the reduction in gross wages 
from £2,358 to £2,071, which gives nearly 3d. per unit deop. Taking 
this in conjunction with a fall in the gross amouat for “ oil, waste, 
&c.,” and but slightly increased repair bill, the net result in the work’ 
costs is to considerably more than balance the increased coal bill per 
unit, and the figure for works’ cost shows an improvem:nt of nearly 
2d. per unit. The slight alterations in rent, &c., and mauagem:nt 
being in opposite directions, balance one another, and the total cost 
figures out as just over 25d. per unit, a creditable performance for 
a station situated as Portsmouth is. 


Cost oF Propvucrion. 


1897. 1898. 
, Gross. Per unit. Gross. Per unit. Increase, 
Coal £2,622 ‘64d. £3,798 °74d. +:10d, 


Oil, waste, water, and engine ) ; j + 
¥ a ws 1,000 25d. 920 18d. 07d, 
Salaries and wages incurred 

— dite | 2,358 “58d. 2,071 “41d. -"17d. 
wu 

Repai d mainte f 

Wises cosine bolemy| LOOX B94. 1,705 “BB. — ed 
dynamos, &c, 





Works’ costs... ... £7,581 186d. £8,574 1°68d. —"184. 
Eemicetoccedinee. Oe ka Oe 


salaries of managing en- 


ineer, secretary, clerks, 965 ‘23d. 1,225 *24d. +014. 


General establishment 
charges, stationery and 


printing, law charges and 225 8051. 239 *Ohd. 
insurance 
_ Sundry lamps and materials 194 ‘05d. 260 °O5d. 


++ £9,362 2°294. £10,771 211d. — 18d. 

The profit statement is complica‘ed in the accounts by the balanc# 
brought forward. Taking these into consideration, the net revenue 
account shows a payment of £1,475 to reserve fund and a figure of 
£1,000 as the “sum to be applied to the locsl rate.” 


Prorit STaTEeMENT, 


1897. 1898. 
Interest on loans and overdrafts +» £3,293 £4,017 
Sinking fundforrepayments.. .. .. 2,794 3,610 
Net profit carried forward .. ..  .. 994 2,125* 


Gross profit rrr: .) Gamer hf | 





Total costs 








* £1,000 of this s:1m is “ applied to the local rate” and the difference is made 
up to £1,475 (by the brought forward surplus of 1897 undisposed of) which sum 
is pid to reserve fund, 








CITY NOTES. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited. 


AN extraordinary general meeting of this corporation was held at St. 
Martin’s Town Hall on Thursday last week, Mr. W. F. Fladgate, the 
chairmen, presiding. 

The OnaIBMaN moved the confirma'ion of the following resolution, 
which, says the City Press report, was adopted at the ex 
general meeting eld on Tuesday, 24th ult, :— 


(1) That the capital of the couueny be increased to £800,000 by the creation of 
80,000 new ordinary shares of £5 each, and 60,000 new preference shares of £5 
each, and that there be attached to such preference shares the right to & fixed 
cumulated preferential dividend at the rate of 44 per cent. per annum on the 
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capital for the time being paid up thereon, and the right in a winding up to rank 
for return of capital in priority to the ordinary shares for the time being in the 
company’s capital, but without any further right to participate in profits or 
assets, and that such preference shares do rank, both as regards dividend and 
capital, pari passu with the existing 20,000 preference shares of £5 each, and 
with any further like preference shares hereafter created, but so that the total 
amount of the preference shares in the capital of the company so ranking shall 
not, without the consent of a general meeting of the company, exceed the 
nominal amount of the ordinary shares for the time being issued. (2) That the 
draft new regulations entituled Articles of Association submitted to this meeting 
be, and the same are hereby adopted as the regulations of the company at the 
exclusion of and in substitution for all the existing regulations thereof. 


Apart from the City order, said the Chairman, and from the worka 
which had to be carried out for the purpose of complying with the 
provisions of that order, it would have been necessary for them to 
create new capital in order to work their existing old districts of 
St. Martin’e, Strand, Holborn, and St. Giles’s. The speaker then 
referred to the growth of their business in those districts, and to the 
fact that the competition of rival companies necessitated expenditure 
of money upon works and mains. Taey therefore proposed to increase 
their capital. 

Mr. Gusastee seconded, and the resolution was adopted. 

The CHarnMaN afterwards moved :— 


That the proposal made to this meeting for the working as a separate under- 
taking of the undertaking constituted by the City of London Electric Lighting 


Order, 1899, and confirmed by Parliament, be and the same is hereby approved, 
and that the directors be and they are hereby authorised to take steps for the 
incorporation of a new company, in accordance with the said proposal, and to 
enter into an agreement with such new company, when incorporated, in the terms 
of the draft submittedto this meeting, and to carry such agreement into effect with 


such, if any, modifications as they may from time to time think expedient, and 
accordingly to subscribe movey for the purposes of the said City undertaking, 


and to make advances as therein provided, and thatthe directors be authorised 
to take office as directors of such new company, and to hold the same in con- 
junction with their directorships in this company. 


Commenting upon this motion, the CHatrman said with reference 
to the City undertaking that they proposed to form a company which 
would do the necassary work of laying the mains and building the 
proposed station. That company would have the necessary funds 
lent to it in the first instance by the Charing Oross and Strand Com- 
pany, who would receive interest at the rate of 4 per cent. per ahnum. 
He concluded by showivg that the ultimate destination of the whole 
cf the profits on the ordinary share capital of the construction com- 
pany would go into the pockets of the Obaring Oross Company. In 
the event of the purchase by the City in 14 years’ time the bonus of 
10 per cent. which they would have to pay would also accrue to the 
Charing Oross Company. oa ‘ 





The West India and Panama Telegraph Company, 
7 Limited. 


Tue directors’ report for the half-year ended December 31st, 1899, 
to be submitted to the meeting to be held on May 30th, 1900, reads 
as follows :— 

The directors submit the accounts for the six months ended December 8lst, 
ix). ‘The amount to credit of revenue is £22,643 14s. 7d. against £51,937 16s. 7d. 
for the corresponding half-year of 1898, and the expenses have been £21,432 18s. 3d. 
against £24,448 15s. 6d., leaving a balance of £1,2111s.4d. This disappointing 
result has caused much concern to the directors. It must be borne in mind 
that the revenue for the corresponding period of 1898 was abnormally large in 
consequence of the Spanish-American war. Since the conclusion of the war 
the traffic has resumed its normal character, and owing to its being carried at 
lower rates than formerly, and there being no compensating increase of 
business, the company is now feeling the full effects of the reductions made in 
the message tariffs. The directors regret that, notwithstanding the reduced 
rates, coupled with the efforts which it was understood Her Majesty’s Govern- 
ment were making to stimulate the trade and enterprise of the West Indies, the 


result of the half-year’s working is so discouraging. It will be seen that the 
total profit upon the share capital of £1,275,530 for the half-year is only 
£1,211 1s.4d. To this amount there is to be added £3,021 8s. 2d. interest on 
investments which, in compliance with the views expressed by the share- 


holders at the last half-yearly meeting, has been credited to revenue, instead of 
to reserve as has hitherto been done, making with £379 14s. 2d., brought 
forward from last account, a total of £4,612 3s. 8d. to the credit of revenue. 
\s it requires £11,769 12s. to pay the half-yearly dividends on the first and 
second preference shares, the amount available, even with the interest on 
investments and the small balance brought forward, is insufficient to meet these 
dividends by £7,157 8s. 4d. Having regard to the fact that one of the objects of 
the reserve fund is the equalisation of dividends; that the dividends on both 
classes of preference shares are cumulative, and that there is a substantial 
increase over cost in the value of the investments, the directors recommend on 
this occasion the payment of dividends by drawing on the reserve fund; and 
they also recommend that a dividend of 1s. per share (free of income-tax) be 
paid on the ordinary shares. To meet these dividends the sum of £12,000 has 
been transferred from the reserve, leaving £279 6s. 8d. to be carried forward. 
The hoard regret to have to report that, notwithstanding the reductions of 
tari’ made by the company, the colony of Barbadoes has reduced its subsidy 
from £2,600 to £1,500 for the current year. The directors regretfully express the 
opinion that low rates for West Indian telegraphic communications cannot be 
maintained without the financial assistance of the Government. In view of the 
discouraging circumstances, they have, therefore, recently addressed the 
Secretary of State for the Colonies, pointing out the present position of the 
couipany, and asking for Imperial aid, without which, it appears to the board, 
that the maintenance of the telegraphic communications of the West Indies, in 
the interests of commerce, of Her Majesty’s Government and the Colonies, will 
he imperilled. A reply from the Colonial Office is anxiously awaited. In 
accordance with the articles of association, Walter Bishop Kingsford, Esq., 
reures at this meeting, and offers himself for re-election. The auditors, 
= sss. Deloitte, Dever, Griffiths & Co., also retire, and offer themselves for 
re-election, 





Oswestry Electric Lighting and Power Company, 
Limited. 


Tue following is the report of the directors :—" The accounts for tke 
year 1899, show continued progress. The gross profit for the year 
amounts to £318 8s. 2d, which, with £8 0s. 1d., brought forward 
from 1898, makes an available balance of £326 83. 3d. Besides pro- 
viding for depreciation, in accordance with the scheme approved by 
the Board of Trade, the directors have added a further sum of 
£60 to the reserve fand, which they are charging with the cost of a 
renewal and extension of battery cells,and have also written off 
£12 03. 4d. from the preliminary expenses, a net divisible balance of 


£254 7s, 11d. remaining. The directors recommend the declaration 
of a dividend at the rate of 4 per cent., leaving £20 91. 2!. to be 
carried to next account. 





Prospectuses. 


Several prospectusea of electrical interest have been befora the 
public duriog this week. The Thames Ironworks, Shipbuilding and 
Engineering Company closed the list yesterday, Thursday, for an 
issue of 100,000 “ B” 6 per cent. preference shares for the purpose of 
wig the working capital so as to cope with the growing 

usiness. 





The list closes tc-morrow in the issue of 54 per c2nt. preferenc> 
shares in Meldrum’s, a firm whose name is quite familiar to electrical 
engiveers. Meldrum Brothers, Limited, has a share capital of 
£125,000, in 50,000 54 per cent. cum. pref. shares of £1 each and 
75,000 ordinary shares of £1. The company will purchase and carry 
on the business of Meldrum Bcothere, engineers, manufacturers of 
forced draught furnaces, mechanical stokers and other engineering 
specialities. The business is stated to have been carried on success- 
fally for the past 14 years by the present partners at the 
Atlantic Works, Manchester, and Victoria Stre3t, Westminster, with 
numerous branches. I+ is intended that the company shall tak3 over 
the business from January 1st last, and acquire the whole of the 
machinery, plant, stock-in-trade and assets, which stand in the books 
at £33,226, and discharge the trade liabilities, stated to amount to 
£11,184. The profits for the last three yeara ara put at £8,223, 
£8,805, and £8,943, an average of £8,657 per annam. The vendor 
directors will continue to act as managers forat least five years. The 
vendors, who are the promoters of the company, have fixed the pur- 
chase price of their business (including the assets, patents, patent 
rights, trade marks, goodwill, and all contracts) at £60,000 (£59,000 
in fully-paid ordinary shares and the balance in cash). The 54 per 
cent. camulative preference shares are offared for public subscription, 
the balance of the ordinary shares being retained for fature issue. 





The third prospectus is that of the British Electric Plant Company, 
Limited, but this, we understand, is purely a Scottish concern, and 
is not being advertised for public subscription in England. We 
quote the following extracts from the prospectus :—‘ This company 
is being formed to establish and carry on works in Scotland for the 
manufacture of electrical engineering plant of all descriptions, but 
priccipally dyramos, motors, transformers, rotary converters, and 
accessories connected therewith. It will also undertake an 
electricity bulk supply business, worked in copnjanction with its 
own electric lighting and power plant. It is intended to lay 
out the works on the most approved modern lines, to ensure the 
carrying forward, with a minimam of handling, of all material con- 
tinuously from the p2int of entry in the raw state to the place of 
loading as fiaished machinery, and the general plan of the works has 
been designed with the view to facilitate economical extension when 
necessary. An important feature wiil be that of standardizstion in 
every department, by the adoption of an adequate number of stock 
siz:8 in suitably graduated capacities, so that while all reasonable 
requirements will be met, there will be little departure from the 
regalar patterns. Ia this way full advantage will be secured of 
special labour-saving toole, patterns, and methods of conatraction. 
A site for the works has been secured just outside Alloa. In view of 
the rapid development of the East Coast coalfislds with the conse- 
quent probable demand for electrical equipment, and the abundant 
supply of labour in the district, Alloa offers advantages for the pur- 
poses of this company which cannot be obtained in the same degree 
elsewhere. The directors have also made a provisional contract with 
the Commissioners of the Burgh of Alloa (who already possess the 
necessary Parliamentary powers) for the balk supply of electricity 
for lighting and other purposes within the burgh. Tae cost of 
erecting and equipping the works with the best types of machinery, 
plant, and tools is estimated to ba about £45,000, so that with the 
present issue of £75,000 of capital, £30,009 will be available as 
working capital, and this is considered ample for the purpose. The 
company will pay no promotion rioney. There are no vendora’ 
profits. None of the shares will be underwritten. The directors 
have secured the services as managing director of Mr. Wilfrid L. 
Bpence, Asscc.M.1.0.H., under a five years’ agreement, upon 
favourable terms. The directors subscribe for one-third of the 
present issue. The directors are J. G. Stewart, T. E. Lander, W. R. 
Dick, and W. L. Spence. Mr. T. E. Moore is secretary pro tem., and 
the registered cflice is 154, St. Vincent Street, Glasgow. The capital 
of the company is £100,000, in £10 ordinary shares, of which £75,000 
is offered for sabscription. 





British Aluminium Company. 


Tax directors’ report for 1899, presented at the meeting held on 24th 
inst. (Thursday), states that there is a gross profit of £41,520, and 
after payment of all general expenses, repairs and maintenance and 
interest, there remains £14,236 available for distribution. As there 
are still arrears due onthe cumulative preference shares, for the time 
when the works were under construction and the comp ny was earn- 
ing no profits, the directors now reccmmend the payment of the 
camulative 7 per cent. dividend on the preference shares up to 
October 1st, 1897, and that the balanca be carried forward. Ia order 
to carry through new arrangements for extending the operations of 
the company, and also to provide for the natural development of the 
business, farther capital, it is stated, is needed, and the directors 
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recommend the creation of 10,000 ‘‘A” preference shares of £10 
each, bearing cumulative interest at 6 per cent. The necessary reso- 
lutions were to be proposed at an extraordinary meeting following 
the general meeting, and, if passed, it was proposed to offer 
5,000 of these shares to the present shareholders in proportion to 
their holdings. 





Callender’s Cable and Construction Company. 


Tue report for 1899 states that the balance, including £6,212 brought 
forward, is £48,179. From this must b2 deducted prior interest and 
dividends and depreciation, amounting to £14,957, leaving available 
£33,222. This it is proposed to deal with as follows :—Payment of 
dividend to the holders of original ordinary shares at the rate of 10 
per cent. per annum, being 103. per share, whereof 5s. was paid ay an 
interim dividend, £10,000; payment of a bonus of 5s. per share, 
£5,000 ; to reserve, £10,000, leaving to be carried forward £8,222. 
Owing to the increased bu:inezs, the directors state that it ismecessary 
to augment the working capital of the company, and they propose to 
issue 20,000 new preference shares of £5 each under the powers given 
to them last year. The meeting of the company was held yesterday 
(Thursday) afternoon. 





Castner-Kellner Alkali Company, Limited. 


Tux report for the year ended March 31st states that the result of the 
trading is a gross profit of £59,486, out of which £11,273 has been 
expended in repairs, renewals, and special improvements of the 
working plant. The net profit is £45,398, which, with £5,342 
brought forward, makes £50,740. An interim dividend at the rate of 
8 per cent. per annum has been paid for the six months ended 
September 30th amounting to £12,000, and debenture and loan 
interest, £6,694, has b:en paid, leaving an available balance of 
£32,045. The directors propose that a further dividend at the rate 
of 8 per cent. per annum be paid for the six months ended March 31st. 





Isle of Man Tramways and Electric Power Company. 
—The Financial Times Douglas correspondent says that the report of 
Messrs. Turquand, Youngs & Oo., of London, on the financial posi- 
tion of the Isle of Man Tramways and Electric Power Company, 
Limited, deals at length with the unsatisfactory state of the com- 
pany, and comments strongly on the conduct of the company’s affairs 
for some years past. It is stated that dividends amounting to 
£15,000 have been paid out of capital, and that there is no title tothe 
Snaefell Mountain Railway undertaking. Mention is also made of 
the circumstances attendant upon the placing of a large order for 
Bonnor waggons, an American invention. 


Stock Exchange Notices—The Stock Exchange Com- 
mittee has appointed a special settling day as under :—Wednesday, 
May 30th, British Electric Traction Company, Limited—Farther 
igsue of £150,000 5 per cent. perpstual debenture stock, and has 
ordered the undermentioned to be quoted in the Official List:— 
Blackpool and Fieetwood Tramroad Company—Farther iisus of 
3,000 shares of £10 each, fully paid, Nos. 12,001 to 15,000. British 
Electric Traction Company, Limited—Farther issue of £150,000 
5 per cent. perpetual debenture atock. 


The Western Telegraph Company, Limited.—The 
directors have declared an interim dividend of 33. per share, or at 
the rate of 6 per cent. per annum, free of income-tax, for the quarter 
ended March 31st, 1900, and payable on June 22nd. The transfer 
books will be closed from June 15:h to 21st, both days inclusive. 


Telegraph Manufacturing Company, Helsby.—A final 
dividend is announced at the rate of 14 per cent. per annum on the 
ordinary shares to March 31st, making 10 per cent. for the year, 
together with a bonus of 2 percent. £17,500 is carried to reserve, 
and about £5,000 forward. Soa 








TRAFFIO RECEIPTS. 





Biackpool and Fleetwood Tramrosd Oompany.—The receipts for the week 
ending May 19th, 1900, were 4526 0s. Od.; receipts for corresponding 
period, 1899, £324 17s, 74.; aggregate for half-year to date, £5,110 6s, 4d, 


Whe Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending May 19th, 1900, were £2,763 173, 114.; corresponding 
period, 1889, £2,863 13s, 9d.; decrease, £99 15s, 104, 


The City and Sonth London Railway Company.—The receipts for the week 
ending May 20th, 1900, were £1,339, ditto May 2'st, 1899, £1,079; increase, 
£260. Total receipts for half-year, 1900, to date, £24,963; corresponding 
period, 1899, £21,321; increase £3,642, Miles open May 20th, 1900, 33; 
May 21st, 1899, 83. 


(be Dover Corporation Tramways.—The receipts for the week ending 
May 19th, 1900, were £173 83. T7id.; May 20th, 199, £160 
23, 7d.; inorease, £13 6s. 11d. Total receipts to date, 1900, £3194 
74, 5d.; corresponding period, 1899, £3,046 2s, 6d.; increase, £148 4s, 11d, 
Miles of track open, 1900, 8; , 8. Car miles run, 1900, 4,944; 1899, 
4,104, Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, May 18th, 1800, were as follows:—D. U, T. Oo., horse oars 
£52 68. 1d,; ditto, electric cars, £3,247 33. 4d.; D. 8. D. Co., electric cars, 
£759 93. 2d,.; total, £4,058 19s, 4d.; corresponding week last year— 
D. U. T. Oo., horse oars, £1,915 193, 7d.; ditto, electric cars, £1,064 18s. 3d. ; 
D. 8. D, Co., electric oars, 4744 33. 6d.; total, £3,724 163, 4d.; increase, 
£884 3s. 0d. Aggregate to date, £80,276 63. 10d,; aggregate to date last 
year, £67,190 93. 6d.; increase to date, £13,085 17s. 4d. The mileage worked 
is 42 miles electrically, 2 miles by horses, as against 18 miles electrically, 
26 miles by horses, for the corresponding period last year. 





The Liverpool Overhead Railway Company.—The receipts for the week 
May 20th, 1900, amounted to £1,476; corresponding week last — 
£1,295; increase, £81. Total traffics from January Ist to date, £28,938: 
corresponding period 1899, £27,023; increase, £1,205. Miles open, 6 57 chains, 


The South Staffordshire Tramways Company.—The receipts for the week 
ending May 18th, 1900, were £650 178.91.; May 19th, 1899, £596 23, 
Aggregate receipts for 20 weeks, £12,928 18s. 9d.; last year, £12,316 12s, 34, 








STOCKS AND SHARES. 


Wednesday Evening, 

Tue relief of Maf-king failed to bring the anticipated burat of 
buying into Stock Exchange markets. Tae public still stands 
steadily aloof, refusing to invest. its money or to speculate with it, 
A new edition of the National War Loan is again talked about, while 
the various foreign complications which are rumoured all tend to 
keep people away from Capel Court. The changes which we have 
to chronicle are few and far between. Telegraph securities show an 
upward tendency, but electrical supply, railway and miscellaneous 
investments hardly show an alteration of 25. 6d. in the whole list, 


Telegraph Manufacturiag exbibit a rise of 303. per share upon the 
excellent dividend recently announced. The distribution at the rate 
of 14 par cent. p3r annum makes 10 per cent. for the whole year, and 
there isa bonus of 2 percent. The company is now occupying a 
strong position, and we should not advise readers who bought them 
on our consistent recommendations to part with them yet, despite the 
handsome profits now obtainable. Anglo-American Telegraph issues are 
better, although the wave of depression in the general markets last Tueg- 
day deprived them of some of their regained strength. Cuba Telegraph 
O:dinary and Preference form the exception to the firmness of the 
telegraph department as a whole. The reduction of the dividend 
fcom 8 per cent. to 6 per cant., however, isquite nataral, considering 
that the company had no war receipts to swell its coffsra last year, 
Eastern Extension Debsnture stock has recovered one of the two 
points which it shed last week, but the issue of new shares, announced 


’ by us a week ago, has not materially affected ths price of the old, 


although the latter will benefis by a bonus of about 63. 61. per share, 
Globe Telegraph Ordinary have been picked up for investment pur- 
poses by those who are impressed with the hardness of telegraph 
securities. Western Telegraph shares are being bought on the 
strength of the last report. 


We regret to notice that Messrs. Simi, Newman & Oo. are again 
playing the old game of puffiag Hampstead electric shares. The 
boldness of this firm is beyond comprehension, for, as our readers 
well know, the Hampstead Electric only a fortnight ago passed the 


’ dividends on both its Ordinary and Preference shares. 


It has now been declared publicly that the Charing Cross and 
Strand Company is well on its way to the City, some 3,000 lamps 
being already in use, which, by the way, compares with about 160 
times as many supplied by the City of London Company. We may, 
therefore, take it that the new baby of the Charing Oroas Company 
will not be long in making its appearance. Ramour suggests a 
quarter of a million as likely to b3 the capital of the coming concern; 
we shall b2 astonished if i¢ is not at least two or three times as 
much as that. Westminsters are unchanged, the coming bonus in 
the shape of new shares failing to stimulate the price, which had 
already been put up some weeks ago in anticipation of the scheme. 
City of London shares are finding supportera again, the company’s 
cause being championed by some who dcclare that the directors will 
be able to cope successfully with any competitors who may enter the 
field. 


The opening of the electric section on the Metropolitan District 
Railway was accompanied by a fall in the price of the stock, which 
now stands at 294. Itis, of course, too early to predict with any 
accuracy how the new traction will pay; that it will be a huadred- 
fold more clean, comfortable,and healthy, no one can doubt}, but it 
remains to be seen whether these attractions will be augmented by 
financial ones. Metropolitan Consolidated stock has declined to 106. 
Great Northern and City “A” Preference at 4, are unaltered, and 
there is no change to record in the prices of the other Electric 
Railway stccks and shares. 


Some time sgo we gave details of a new electrical tramway which 
was suggested for Havana. We may now observe that the con- 
struction of the line is proceeding satisfactorily, and the milesg® 
has been raised from 27 to 36 miles at the request of the War Office 
in Cuba. The capital of the construrting syndicate has accordingly 
been increased, and now stands nominally at eix million dollare. 
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Stock Closing _—— done 
esent or Dividends for Closing : a 
_— NAMB, Share.| the last three years. 5 errs a "May ra 
1897. | 1898. | 1899. Highest. 
110,900 | African Direct Telegraph, 4 % Debs. ee | 100] ... “es «» {100 —104 |100 —104 1003 
125,000 | Amazon Telegraph 5 % Debs., Nos. 1 to 1, ‘250 Red. ...| 100] ... wea «» | 85 — 90 _ en 
875,520 | Anglo-American Telegraph _... ae pe se. [Stock] 8 & £3 9s} 73/6 | 62 — 65 62 — 65 43 
8,062,240 Do. do. 6% Pref. oes eee eee [Stock] 6 6 % 6% |114 —115 = |1144—1154 1154 
8,062,240 Do. do. Deferred... vee vee we. (Stock} ... (188. %i£1 7s) 134— 14 133— 14} 144; 
44,000 | Chili Telephone, Nos. 1 to 44,000 ... 0. se wwe | 8 & 8%] -- | 24— 24— 3% 23 
19,000,000$; Commercial Cable a «. ($100 | 8 8%| .. (165 —175 |165 —175 poe 
1,563,078! Do. do. Sterling 500. year 4 % Deb. Stock Bed. |Stock| _... as ... {102 —104 |102 —104 1034 
16,000] Guba TNR ee ele | 8 3) 7% | 8§— Dbxd) 7Th— 8hxd) 98 
6,000 Do. 10 % Pref. ... pas coe eee ee | 10 {10 Pa vas — aay = _ . xd} 174 
12,931 | Direct Spanish Tel aes coe eee oes vee 6/4 Bil co _ _ tes 
6000} De. do. 10 Cnt =. =| gee] . | — _o—m | o— me | 
80,000 Do. 4 i we. on 1 ’ | 2. {101 —105% |101—105% | ... 
60,7101| Direct United States Gils mx | 90 | 33% | 88% 18%] 1g— 12 | 11g— 12 1135 
120,000 | Direct West India Cable, ii ® % Reg. Deb... .«. «| 100]... see -. {100 —103 |100 —103 se 
4,000,000 | Eastern Telegraph, Ord. 8 —- wa «eet s 150 —155 {150 —155 | 1534 
1,795,000 Do. 8 Prete Stock sin. | Sc es, Ue 98 —101 | 98 —101 99 
1,432, 2681 Do. Mort. Deb. Stock Bed. ace ee. [Stock] 4 g oe 111 —116 111 —116 114 
250,000 Eases rare Aasimlasin and China Telegraph ...| 10 | 7 7% |7 % | 152— 164 | 153— 16} 16} 
‘0 5 us. Gov. Sub.) Deb., 1900, red. ann. ! a vant 
6,7001 drgs., re 1-1 ,049, 8,976—4,826 100;5% 103 —103 {100 —103 
26,6001 Do. do. Bearer 1,050—8,975, 4, 827—6, 400 | 100 | 5 & 100 —103 100 —108 eee 
82,0001, Do. 4% Deb. Stock... Stock| 4 Wl —116 «=|112 —117_—s‘|:«:1124 
Eastern and South African Telegraph, £ % Mort. Deb., oe ra ‘ 
800, 0001 Nos. 1 to 8,000, red. 1909 100 ee eve 100 oe 100 —103 1012 
200, 0001 4% Beg. Mt. Debs. (Mauritius Sub. ) iesian 25 | igs .. |1CO-1C3% |1CO —108% | 101 
180,227 | Globe Telgraph and Trust... es ona oe 10 | 43 5 54% | 114— 113 | 113— 13? 13 
180,042 Do. 6 & Pref. cee “a 10 | 6 6 wad 15 — 164 | 164— 15? 15% 
150,000 a “Tel legraph, of eee (as .. | 10 {10 124% | .. | 32 — 84 82 — 84 34 
‘ax and Bermuda Cable, 44% 1st Mort. Debs., mae nd us 
86,800 { withist Mon to a0 med, }| 100] | w= | + [100 —108 100 —108 |. 
17,000 | Indo-Buropean Telegraph ime 25 |10 % 10 % |10 % | 52 — 56 xd) 53 — 67 553 
100,0001) London Platino-Brasilian Telegra, h, 6 Debs. oa 100 | 6 eee -. (106 —108 (105 —108 105? 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 .. SN ee ee 4 a4] 
86,492 Do. do. 65% Pref., Nos. 1 to 86,492 1/4%/4 24% z= 1 1 ae 
490,000 | National Telephone, 1 t0 490,000. ewe | 8/6 HlOH/S & i— % | M— S| OS 
15,000 Do. 6 % Cum. Ist Pref. ... cos « | 10) 6 6 6 18 — 15 13 — 15 133 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6% | 6 & ll — 13 ll — 13 a 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to "250,000 6/5 5%/|6 5— 65} 5— 5} 5 
2,000,0007 Do. 54 Deb. Stock Red. Stock) 84 84% | 34% | 96 — £9 96 — 99 984 
171,504 | Oriental Telephone an ne Nos. 1 to 171,504, fully paid 1/5 6%1|5 4%) H- 14 §— 14, 1 
100,000!) Pacific and European icin % Guar. Debs., 1 ta 1,000... | 100 | 4 f .. |102 —105 {102 —105 ae 
11,8389 Reuter’s eee eee see eee eee coe oe 8 5 % 5 % eee 7 — 8 i4- *4 7h 
8,38] Submarine Cables Trust eos vee oes eee eee Cert. eee : . 124 —129 124 —]29 125 
58,000 | United River Plate Telephone 5}/5%/6%\|6%| 42—- 5 . 
16,639 Do. do 5% um. ‘Prof. Nos. 1—16,689| 5| .. |. |. 54  & ” 
179,947 Do. do. rao tee cee see [Stock] .. ie « {103 —106 103 —106 ee 
200,0001) West African Telegraph, 5 % De .-- | 100 % ve «. | 97 —100 97 —100 aca 
West Ooast of America, Nos. 1—380, 000 and 63 ,001—58,008 , are ‘ ee 4— 1 1 ’ 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. | 100 os sea 100 —108 {100 —103 aa 
889,731 | Western and Brasilian Telegraph 4 % Deb. Stock Red. ... |Stock| ... . {462 —105 (102 —105 a 
2(7,930 | Western Telegraph, Ltd., "> 1—207,980 .. ee son-f AONE @-cepch eae 144— 15 148— 15} 155 
75,000 Do. do. 5 % Debs. 2nd series, 1906 ...|100| . 105 —108 105 —108 | 105 
88,821 | West India and Panama Telepreph «| 10] 93 |2% i lk 3 i 
84,568 Do. do. 63 Cum. Ist Pref. .. | 10/6 2 is ‘ o— 98 | 9-- vie 
4,669 Do. do. Oum. 2nd Pref. . 1 0: He] .<. ea 7— 8 7— 8 ¥ 
80,0008 Do. do. = 5% oo Nos. 1 to 1,800 | 100}5%| ... 104 —107. [104 —107 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5/4 6%/6%| 7— 8 7— 8 aes 
12,000 Do. % 7% Oum. Sse 6/7 cas 84— 84— 94 re 
50,000 | Charing Oross and Strand Blectricity Supply eee io 6|7 8%\|9%!| 8h- 9b 84— 95 94 
20,000 Do. do. do. e wae ee 5 : me - 54— 6 5k— 6 ae 
84,000 |*Chelsea lectricity Supply, Ord 5}/6%\/6%\/6%| 6— 64— 7 a 
150,000 Do. % Deb. Stock Red... |Stock 4 ee 108 —111 (108 —111 ce 
60,000 | City of London Miectrio Lighting, Ord. 40,001—100,000 ... | 10 |10 6 4%/19—11 10— 11 10,5 
40,000 Do. : Oum. Pref., 1 to 40,000 ... 10 | 6 6 - | 12— 18 12 — 13 128 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) ‘all paid ate ie .. |122 —127 = {122 —127 Sa 
40,000 | County of donk & Brush Prov. beg Ltg., Ord. 1—40,000 | 10| nil | nil | 4%} 94— 103 94— 104 98 
20,000! Do. do. do. 6 % Pref., 40,001—60,000| 10/6%|6%/| .. |12—18 | 12—18 123 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. dee. iead sea .. |l0O9 — 112 |L09 —112 1114 
26,100 Binnie Elec. Soe “S hares eae GE Bae Bal. — 5 oa = 
75,000 4k %, Ist Mort. Deb. Stock coe | 100 wed ose wa 01 —104 101 —104 
110,000 Senden Electrio eal Corporation, Limited, Ord. ../ 8/| ... es ae 14— 2 14— 2 
49,840 Do. do. do. 6 & Pref. Bel cen, (POR cs 4— 4 4— 4 Sey 
259,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... sa ... |100 —102 |100 —102 a 
85,000 | Metropolitan Electric Supply, 101 to 62,500 10};6%|5%/|5 %} 184— 144 | 184— 144 14} 
220,0007 Do. 44 % First Mortgage Debenture Stock | ... | 44% | .-- w. (114 —117— | 114 —117 a 
22),000 Do. 84 % Mort. Deb. Stock Red....  ... |Stock] ... i 96 — 98 96 — 98 98 
6,452 | Notting Hill Electric Lighting oad coe. | See 6%/7 154— 164 | 154— 164 is 
40,000 | St. James’s and Pall Mall Electric Light, Ord e: 5 14% [144% [144% | 144— 154 | 144— 154 15} 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5/7 7%/|7 Sh— 9h | 8h— 9 a 
12,0C0 | Smithfield Market Elect. Supply, Ord. ... ot = BS] ace ies . 2— 24 a — 2} “ 
59,000 Do. Do. 4 % Deb. eee ee | 109 wae we =| 85 — 95 — 95 ‘net 
85, 000 | South London Electricity Supply, Ord. wee | OPth ves oe aa 4— 4 "4 — 4 coe | 
___ 79,900 | Westminster Blectric Supply, Ord., 101 to 80,000... | 5 |12 % 2. % 18% | 144— aera jhe 164 14}3| 
* Bubject to pepiats Shares, 
ules otherwise stated all shares are vaed as 
. Seabed § ave far & poen comstatiag of (he tatoos reads pal Inderal hare artacih pad aie oad — 
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SHARE LIST OF ELECTRICAL COMPANIES—0ontnuea. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. INS1 
Present — Dividends for U1o Sasiness dang 
NAMB, ta otation , 
Issue. hare,| he last three years, | Srv icin, guci oord. | May 20rd ttn, 0: 
t 1897. | 1898, | 1899, Highest | Lowes). 
65,000 | Aluminium shares, Nos. 1—65,000 ses sas 1 | 10 0% 20 % Bae 27— 3} 22— 8} Se 
90,000 Do. 44% Ist Mort. Deb. Stock Red. ooo ee. [Stock ve | 96 —101 96 —101 baa a 
80,000 | British Hlectric Traction o. nes ie cavel RON: fee 6 4 we | 15§— 164 | 154— 164 eat . 
59,000 Do. - 6 $2 Cum. Pref. ne 1 San we | 12 — 18 12 — 13 DSS ees 
200,000 Do. Perpetual Debenture Stock ... |Stock) |. | ;.. | vee [124 <i 124 —127 | 125 | 125 
45,0001 |} British Electric Works ited Ord. £1 shares, 50,001—95,000 = tea eee ie ne in Z— 1 Lisa ees ANOTH 
50,000 |+ - do. 6% Cum. Pref., i—50,000 . oe je" i3— is 4$—-— 4]... da tance 8 
500 It do. 43 % 1st Mort. Deb. oes 100 see 99 —101 99 —101 ‘as “ag ones, ¥ 
40,000 British Senta Wire Ord., Nos. 1 to 40,000 ase 6;}15% 15 g| 20 0% 11 — 12 ll — 12 Las yee this cat 
27,500 Do. do. 6 ¥,Cum. Pref. Nos. 1 to 27,500 ae rl sess 6— 6h 6— 6% ee oa the con 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 “ 3 $g ose 17— 2 1g— 2 hea 8 
90,000 Do. do. Non-cum. 6% Pref. , 10 90,000 2/ 6 6 os 2— 2} 2— 23 24 27, Tat 
125,0007 Do. do. 44 % Perp. Deb. Stock eo. [Stock] .., «. |LO8 —113 108 —113 ome ‘ag 
r Do. do. 4 2nd Deb. Stock Red. ... |Stock) ... we |LO3 —105 |103 —105 1032 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 128% 15 "%, 15 %| 144— 154 | 144— 154 Fi. 
20,000 Do. do. 5% Cum. Pref. .. 3 aa ea see 54— 6 — 6 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. Stock] ... ove ve. {112 —116 112 —116 es ae 
213,533 | Central London Railway, Ord. Shares ae = PrP ie |! 3 eee ove «. | 10 — 104 | 10 — 104 107,| 10%, 
61,088 a do. Pref. half-shares sas a Bel. ase aes “s 43— 653 43— 6} 5} 5 
71,447 do. Def. do. oes eee vee 5 es ous 5— 54 5— 654 5a 
855,000 | City ot South London Railway _.. we. [Stock 13% 24%| 13%) 61 — 64 61 — 64 63 
87,500 | Do. do. Ord. shares, Nos. 22,501 to 60,000 : soe | UL. eee oon see 54— 64 54— 64 ie 
82,098 es Co., Nos. 1 to 82,098... eee 6%| .. | Si 4 3h— 4 a 
5 5% 1st Mort. Reg. Debs., 1 to 900 of } aol 
100,000 £100, and 901 to 11,000 of £50 Red. f| “| | vs | s+ [200 103 {100 —103 
199,261 | Edison & Swan Utd. Hl. Let, “Ae shares, £3 pd.1t099,261 5] 6 6 & oe 2— 25 2— 2 
17,189 Do. do. do. ‘© A” Shares, 01L—017,139 5] 6 6 ald B4— 44 B4— 44 dy Ps 
344,023 Do. do. do. 4 %& Deb. Stock Red. ... | 100 one one we =| 93 — 95 93 — 95 915 | 93} 
112,100 | Electric Construction, 1 to 112,100 ... a ses 2); 6 6 as 2— 24} 2— 24 23 |... 
25,000 Do. do. : Cum. Pref., 1 to 25,000 aes a) 7 7 sa 23— 8} 23— 8} i a Wen 
140,800 Do. do. Perp. lst Mort. Deb. Stock vee [Stock] ... aus . 103 —106 |103 —106 ses a Ia this 
9,6001| Greenwood & Bailey, r % Gen. Pref., 1 to 9,600 as aT) ee 7 . |10—11 10 — 11 an ds paper b 
80,000 | Henley’s (W. T. ? pate —_ Ord. ... coe as 5 | 12 14 15 %| 1384— 144 | 134— 144 143 | 133 copp2r | 
20,000 a = 44 % Pref. ... 5| 7 7 oss 53— 52 53— 57 541 4 any oth 
60,000 44 Mort. Deb. Stock... Stock] 44 cee .. {110 —114 {110 —114 Sa BE 
50,000 Indio Rubber, Gita Porch pon Telegraph Works oo | 10] 10 10 % 21 — 22 21 — 22 21} 
800,000 Do. do. 4 % lst Mort. Debs. | 100 aaa oes .» |100 —103 100 —103 Pig 1 
87,500 |fLiverpool Seehed Railway, SS ae cee oss oe | 10] 8} 84%| 38%] 8i-— 9 88,— 8 | on a 
10,000 |f Do. do. Pref., £10 paid eee oe | 20°] 56 5 5 %| 134— 134 134— 134 ces oot 
87,850 Telegraph Construction and Maintenance a“ oe | 12] 15 15 15 %| 34 — 38 84— 388 | 4... “ 1 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. “1909 eee | 100 cee Seu .» |102 —105 102 —105 a “a 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 me | 5] sw | 8% 13%) 10 — | 14— 124 | 32 | tog 
20,000 Do. do. 5% Cm. Prf. Nos. 1 ‘to 20,000 ... i eee ee ee 54— 6 54— 62 | wa Then 
540, '0001| Waterloo and City Railway, Ord. Stock ... see ee | 8 %| 3 %100 —103 100 T1038 | 10332) ca 
| 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. Table 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. equal le 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10., ee mn and Knightsbridge Electric Lighting, gon Shares £5 tally It no 
Brompton and Kensington, 44 “Is, po ag 9 _ 103—106. ) 12—18; 1st Preference Cumulative 6 °/,, £5 (fully paid), T4—8}. power 1 
National Electric Free Wiring, 12, coe bo 102—105. Dividend, 1899, on Ordinary Shares 11 °,. 
Oldham, Ashton, and Hyde Moe Peio pd.), ara, 17. fae *T, Parker, £10 (fully paid), 18. then th 
Do, do, Pref. (£10 pd.), 104—1 
— * From Birmingham Share List, Bank rate of discount 4 per cent. (January 25th, 1900). a et 
MARKET QUOTATIONS, Wednesday, May 23rd. compat 
able 
CHEMICALS, &c. | This week. | Last week.|Inc. or Dec. METALS, &c. (continued), This week.) Last week. | Ino. or Dec. the boo 
¢ and, i Hydroonlorie—.. ver owe Ol or. “- 3 Copper ee se cs “* i ton a6 to ai a8 ies, fig. 2 sh 
awn Ozalto . oo ee per cwt. 82/- 82/- oo é " (Electrolytic), Bars .. per ton £82 Sx2 es 
ai Sulphuric ee ee ee per owt. 5/6 6} ee e " ” Sheets.. per ton £92 £92 ee : 
a Ammoniac, Sal ee per owt, 40)- 40)- ee © n Rod .. per ton £85 £85 an Tens 
. — Mariaie (crystal) ee per ton £84 £34 a e H.C. wire per lb. 93d. > ee 2-0 
ee ee per ton £81 £31 oe f Ebonite Bod oe ce perlb. b/- . ee F 
a Blenc ch pow ee ee perton | £7 £7 ee fs ect -o ee ©=per lb. 6/- = = 
a Bisulphide of Caton eo ee perton £15 £15 es an German Bilver Wire ..  :. perlb. 1/6 1 B} 
a Borax ee ee perton| £1610 | £16 10 ee h Gutta-percha, fine .. .. perlb.| 8/-to8/6 | 8/- to 8/6 “ = 
a Benzole (0 Orie co ee soe per gal, 1/- q- a h India-rabber, ’ Para fine +e perlb,| S/llto4/- | 4/2to 4/24} dec. oN 
eo «= ew:*POr gal, 65/6 6/6 oe aaa = en per ton £18 £18 es ~ 
: Copper saiphare co we ee per ton £26 £26 oe ‘ Pig (Cleveland warrants) per ton 73/8 74/14 54d. dec, a. 
aLead, Nitrate .. .. es per ton £25 £25 es i 2 enews ee per ton | From £11 | From «ll ee z 
@ White yc ee oe perton £81 £81 io $ » Scrap, he per ton | 70/- to 72/6) 70/- to 72/6 ee . 10 
a at = . ee ee perton| £2710 £27 10 ae & » Wire gaivanieed No.8.. per ton by by #13 10 is = 
@Nephiha, § wal cae) = ee ** * | gead, English Ingot .. ». perton! ¢, gi796| 21726 | dew ¢ 
160° ©.) . ee per gal, 5/6 5/6 - 9 » Sheet .. 4. perton; £18 10 £18 10 pa 2 o5 
a Potash, Bichromate, in ‘casks. - per lb, 4d. 44d, id. dec. m Mangania Wire No, 28.. ee perlb. 8/- 8/- ° 
@ Osustic (75/80%,) .. perton £24 £44 oe g Merc -per bottle} £9 10 £9 10 0 
a _,  Bisulphate .. .. perton £35 £85 oe § Mica (in (in original cases),small per lb, | 8d.to9d.| 8d. to 9d. 5 
a Shellac eo ee per owt, 68/- - 68/- ee dw ” » medium per lb. | 1/9 to 2/9 1/9 to 2/9 oe - 
a Sulphate of Magnesia es per ton £410 £410 ee ad » large per lb. | 8/3 to 7/3 8/3 to 7/8 ee ( 
a Sulphur, Sublimed Flowers e» per ton £6 £6 ee Pp Phosphor Bronze, a castings perlb.| 1/1 to 1/4 | 1/1 to 1/4 ee 
a " — es oe perton £5 10 £5 10 ae p ed bars rods per lb. | l/lto 1/4 | 1/1 to 1/4 oo | 
a Lum ee per ton £65 £5 ee ” Pra 9! & sheet per lb, | From 1/8 | From 1/8 ee 
a Soda, Caustic Twhite 70 ‘),) e- perton; £10 15 £10 15 ee : Platinum .. es peroz, £8 12 £8 12 . 
a » Orystale es per ton £8 £3 ei p Silicium Bronze Wire . per Ib, | 1024 to 1 1 | 103d. to 1/1 ee 
eon Bichromate, onske ee per lb, 814, 844. 4d. dec, 4 Steel, Magnet, aco’d’g to deso’p’n Eton From £15 to £40 oe 
METALS, &c. 4 Steel, Magnet, in bars .. ee Per £58 ee at diffs 
Aluminium Wire, in ton lote.. perton| £224 £204 as papas %8! to gia [Ae 1041 48 ine, booster 
b eet, in ton lots.. per _ £191 £191 ee 9 eo =o ew-—s«éPO D,. 19 1/9 ee 12 more 
p Babbitt’s metal ingots . per £80 to £150} £50 to £150 4 Ay eae per ib. 1/9 - 1/9 of what w 
c Brass (rolled meta! 2" to12") basis per ‘ib. Bid. 84d. oe p White Anti - friction Metale— The 
e y Tube(brazed) .. .. perfib. a 10;0, se “White Ant” brand £40 to £70 | £40 to £70 o ‘ 
. es » (solid pane +» perlb, yd. és i Yarns, Cotton, ig phy 10lb, panties pon rib. 84d. oe. ee of pow 
Wire, basis ~) «oo eT, ei. . Bad. es i » Best es per 4 6d. a ee great, I 
; Copper Tubes (brazed)... per Ib, 113d, 113d, os Jj w» Hemp,8 ply 10lbs. .. perl d, 444, ee shown { 
c ” » (solid draw:) «. per lb, ida. ido: ts 4 n el » Raph 10 Ibs, per Ib ope A. oo“. os coppar: 
oe ‘ | ee per e's ¥ 
Ri.. Oopper Bars (best selected) .. per ton | 4€6 to £87 | £87 dec. | k Zino, sheet (Vielle Montagne bad.) p.t. ‘| £27 5 nett. | £27 5 nett. ee we can 
Quotations supplied b ati lied by Quotations suppliog and usi 
Messrs. "2. Boo ra QuomThe in b-aheer, Gutta-Percha, and kb Messrs, ah, Limited, Fig. | 
> The British Atami Company, Ltd, pe Works Company, Ltd, . Messrs. Mf T, any & LGe. Ltd. (2) for 





e Mes rs. Thos. Bolton Messrs. J & 
Po ee team due’ oe jSarpcer ar Sneek 
€ srs, Frieder . 2 e, td 

¢ Meuse, Henry O. Feo & Oe, 











133 


Ce 


a 





Vol. 46. No. 1,174, May 25, 1900.] 


THE ELECTRICAL REVIEW. 898 








INSTITUTION OF ELECTRICAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. Gzonan Forsss, F.R.8., Member. 
(Paper read April 26th, 1900.) 





(Concluded from page 852.) 
ANOTHER way of working the booster system is to add to the dis- 
tance already covered a new section of the same length as previous 
ones, with the current density calculated by Lord Kelvin’s law. Ia 
this case the cost of power must include the cost of copper up to 
the commencement of the new section. 


TaBLE V.—100 Mrrzs; 10,000 Vorrs. Eicur Sxcrrons oF 
DIFFERENT OvRRENT DENSITIES: 


| Tons conper per 








Efficiency. Inefficiency. HP. delivered. 
53 19 396 
*50 20 348 
"45 22 330 
42 24 *803 
‘97 27 273 
‘91 32 "241 
23 43 *207 





We may start with one section and with power costing nothing, 
Ia this case Kelvin’s law gives the economical efficiency = 2 (see my 
paper before the Society of Arts, November, 1898). The weight of 
copp2r for this section per kilowatt delivered = 4 x 1,571 (}\**)*. In 
any other section, the n*”, let 

én be inefficiency of that section. 


1,571 (¥%*")? ¢, be weight of ‘copper for 


F,, be accumulated inefficiency of 7 sections. 
1,571 (.'°*)? ¢,, b2 accumulated weight of copper. 


Votts 
(In Tab 3 VI, I call c, and ¢,, the copper factor.) 
1 Cnt 
ee Ee a 





B, = €1 + gues Cny Cn'= Cn Cn-1 + Cn. 
Table VI. gives the values of these quantities for 24 sections of 
equal length, uncorrected for capacity and self-indvction. 
If now we wish to use this table for other cas:s where the cost of 
power is ©,, which corresponds in Tables VI. to an ineffisiency B,; 


then the economical inefficiency, say, for eight sections, is att 


and the economical weight of copper per kilowatt delivered is 
1,571 ('**)?, (c, + 3 — ¢,). In this way Table V. has been 


Volts 
computed. 
Tables I. to VI. embody some of the best results of my study of 
the booster method from the year 1894 up to to-day. The carves on 
fig. 2 show the tons of copper required for each horse-power delivered 


delivered, 


05 








Tons copper per H.P. 


Se 
Inefficiency 





Fia. 2. 


at different inefficiencies. It will bs sen from them that by the 
booster method I am able to reduca the weight of copper (by putting 
in more turbines and dynamos) in some cases to less than one-half of 
What was possible by the old system. 

The chief advantage of using boosters is to save copper at the cost 
of power generated, where the latter is cheap, and the distance very 
great. Iaa paper before the Society of Arts in Novembar, 1898, it was 
shown that in the ordinary method of working there is no saving of 
Copper when the efficiency is bslow 50 per cent. Bat if we wish it, 
We ca2 eave copper still farther by making the efficiency still lower, 
and using the method now indicated. 

Fig. 3 explains the action of boosters (1) for single or two-phase, 
(2) for continuous current, (3) for three-phase. I believe that Me, 


Gisbert Kapp was the first to construct an alternating current booster 
as here shown. 
Mr. Scott, of Pittsburg, is the only person I know of who has pub- 


i: 
































oe nN 
Vs 


> a 
Fia. 3, 


lished anything bearing on this; but his published statements are 
arithmetically erroneous, and so misleading, and h; does not appear . 
to have noticed the possibility of bzing able to save copper by 
reducing the effi siency blow 50 per cant, 

















Tasie VI. 

Section. | Efficiency a Commeinaiane Lieaenettant namin 
| of section. | “of section. | for section. | inefficiency. | copper factor. 
| | 

1 | 5000 | 20000 40000 2000 | 4000 
2 | 6909 14472 | 46832 2894 | 10472 
8 | 7721 12952 | 56820 3749 | 19245 
4 ‘B18L | 12223 6 7223 4 582 30°245 
5 8482 11789 == 7: 7687 5402 | 43425 
6 8696 | 1150 | 88147 6212 | 53754 
7 | 8354 | 11294 | 98601 | 7016 | 96217 
8 | 8978 | 11188 | 10991 | 7815 | 95792 
9 | 9078 | 11016 | 11939 | 8698 | 117-463 
10 | 9158 | 10919 | 12976 | 9470 141 226 
ll | 9226 | 10839 | 14011 10°188 167 091 
12 9284 10771 15 042 10 974 195 012 
13 9334 10714 16°071 11757 225 001 
14 ‘9376 10665 17 099 12539 257°059 
15 9414 10623 18128 | 133820 291°198 
16 9447 10585 19 152 14100 327 382 
17 9177 10552 20177 14 878 365 627 
18 9304 10522 21-199 15 654 495 909 
19 9527 | 10496 22 222 16 431 448 265 
20 9519 1:0472 23 244 17 207 492 664 
21 ‘6969 1.0450 24 264 17-980 539 094 
22 9588 10439 25°281 18 754 587 551 
23 ‘9604 10412 26 300 19 527 638 060 
24 9619 10396 | 27322 20°300 690 652 
| | 











InpvcTION Factors aND PHasm R#OriFiERs. 


The low power factor of induction motors, which liss commonly 
between 06 and 08, must be carefully taken into account when 
designing any power scheme where these are used Synchronising 
motors can bs adjusted so as to be without either lag or lead. Bat 
they have not been so largely adopted as they might have been bat 
for the necessity of this adjastment. The Ozrlikon Company have 
used synchronous motors, doing no work, in parallel with the induac- 
tive load to furnish what has been called the wattless current. In 
this case the synchronous motor is excited so as to act as a condenser, 
and is placed at the receiving end of the line. There are other 
methods by which idle yn motors may be used to overcome 
eelf-induction, and this becomes an important matter in long-distance 
transmissi 


ssion. 

The self-induction of the line has to be taken into account, and I 
would have added to this paper the tables necassary for working out 
all the effacts, and which I have ussd for many years, were it not 
that this would alter the character of the paper. Table VII. has 
been inserted, however, to give some notion of ths magnitude of the 
effect, and it shows at a glance the factor by which the ohmic drop 
cf volts must be multiplied in order to give the true drop dus to 
induction and resistance, with different frequencies,and with different 
diameters and distance of wires with single-phase. Distance of 
transmission does nxt affect this factor. I ought to state that an 
American wire gauge is used in Table VII., only because the table 
was completed when I was working in the United States on the 


Niagara 
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When dealing with parts of the world free from telegraphs and 
telephones, the beginner is apt to lay undue stress on the advantages 
of using an earth return with single or two-phase transmission and 
overhead wires. So soon as he calculates the effects of induction, he 
generally finds tbat the benefit is not what he thought. Take the 
cace of the Niagara-Buffalo line, with cables 0°6 inch diameter, and 
30 feet above ground, and using a frequency of 25 cycles per second. 
The impedance is the same as with similar cables (go and return) 





60 feet apart, and the factor is prohibitive. 


Taste VII.—Impepance Factors. 





12 in. 
Factor. 
24 in, 
Factor. 
48 in. 
Factor. 


6 in. 
Factor. 





| *Dia. and 
gauge 


| 


| Distance 
| Distance 
| 


| Distance 
| Distance 


| 
| 
| 


Frequency f = 15 
1 1°842 (2182 2 535 
# 1387 (1546 | 720 
4 1111 |1:157 (1210 

0000)1°085 |1:120 |1 167 
000/1057 1081 |1:108 
00)1°38 1:054 |L 068 
0)1:0264 1'086 /1:048 


2904 
1903 
1°267 
1:203 
1:137 
1090 
1:061 


f = 20 


2771 |3261 | 3768 
1863 [2116 2-378 
1190 1263 |1351 1441 
09001146 12C6 |1-271 1341 
006 1100 1139 |1'184 | 1293 
0010 7 1093 1128 | 1-155 
01046 1-063 |1:084 | 1:106 


| 
1 (2291 
% |1624 





f = 2% 


1 27654 33826 4012 | 4642 
# 18891 2209 2543 | 2885 
4 1285 1893 1513 | 1637 
0000'1 222 1306 1399 | 1498 
000 1°152 |1:'210 1276 | 1345 
00/1103 |1:142 1187 | 1:295 
O}L072 1097 1127 | 1:160 


f = 33 


1 |3:51 |4:381 |5221 | 6081 
} (2338 (2781 (3237 | 3700 
4 |1462 1625 1803 | 1982 
0000/1 362 |1 495 |1634 | 1780 
CO0|1-252 |1344 |1445 | 1551 
00/1173 1298 |1'811 | 1384 
01121 1165 |1215 | 1-268 
f = 40 

1 |42447\5 2663(6 2¢61| 7 8302 

# 2762( |3307/3 8719| 44428 
4 1:684:|1 8480 2.0726] 2°3050 
0000/1'5083 16753 18579 2:0480 
006 1 3566 1:4808'1'6136 1-7553 
00/1 2493/1:387) 14826 15954 
011747 1-2945|1 3023, 13756 


f = 60 

1 6 2681|7 8194|9'3778|10 938 

# |3.9735|4 8334/5 6995) 6 5695 

4 (21817) 2°5365/2 9009 32716 
0000 1:95 83/2 26062 5527, 2 8614 

006 7002/1 9194/2:1480, 23838 
00|L:5040 1°6651/1'8352) 20134 

0|1°3593 L 4763/1°6019| 1:7627 


*Dia. and 
gauge. 
Distance 
6 in. 
Factor. 
Distance 
Distance 
24 in. 
Factor. 
Distance 


_— 





| 
| 
| 
| 


Frequency {§ = 80 

1 apo han 12.474 |14°557 
# | 52244! 6 3840| 7547¢| 87151 
27726) $2649] 3'7389| 42722 
0000) 2:4577/ 2 8683 3 2873 37119 
000 20884) 24924) 2°7249) 3:0536 
00) 1:8011) 2:0376) 22823) 25355 
0 15833| 17597 1915)| 2.1373 


ae 





f = 100 


1 /10362 12919 15573 18-182 
# | 64873 79445) 9 4039 10-869 

4 | 33829 40118) 46474) 5 2874 
0000 | 29793, 3°5060| 40400 4°5787 
000 | 25004 29078) 33295 3°7426 
00 | 2°122%) 2:4341| 27528) 30794 


0 | 18816) 20679 — 2 5642 


f = 130 

1 /13 444 |16:832 [20227 23623 
8 | 8392510295 |12191 14-104 
| 43185 5°1487, 59841 6 8238 
0000 | 37828 44814) 5186 5:8942 
000 | 31426 36878! 42587 47939 


00 | 26316 30529) 3480 39161 
O | 22328 25567 2889 3:2283 


f = 25 


7°7638 1087 12912 15°55 

5014 6454 | 7831 | 9017 
27654 33826 4012 | 4.642 
1889 | 2209 | 2543 | 2885 
1285 19393 1513 | 1637 


COIS ad bet 
as BO 


1:222 | 13068 13996 1:498 
1152 | 12104, 1:2763) 1:345 
1:1034 11422) 11876 1:235 
10716, 1:0973) 1:1277' 1160 
1047¢ 10676, 10853 1:108 
| 10824 10448, 10583! 1071 
| 10216, 10293) 10384 1048 
10142 10191) 10247 1:031 
10094 1°0126) 10162 1°0203 
10063 10084) 10107 1:0134 
10042 10055) 1:0070, 10087 
10027 10035) 10045; 10056 
1001¢ 10023) 10029 1:0036 
1001) eat 10019 1:0024 


28 
83s 
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To find true drop in line, mulviply ohmic drop by factors in these tables, 
* Diameter ininches, Gauge Brown «& Sharp. 








Cuo:0m or PorypHasm Systems. 


In choosing a polyphase system we may use two-pbase, or three- 
phase star, or three-phase mesh. Three-phase star cannot well be 
used if any consumer’s plant uses only one-phase, as was proved from 
actual trials in a paper I read before this Institution in 1893. For 
these cases two-phase or three-phase mesh must be used. Three- 
phase mesh subjects the transformers to 17 times the electric pres- 
sure experienced by three-phase star, or two-phase, each earthed at 
the centre of the electric system. 

The principal advantage of the two-phase is, that the two circuits 
may be electrically disconnected, either always or else during tests, 
This facilitates the detection of troubles and gives far greater 
security, as I have convinced myself beyond doubt in actual practice. 

It has been generally assumed that, using the same electric pres- 
sure, the three-phase system uses only three-quarters of the copper 


enncncemcnes 


required for the two-phase. This is founded purely on the conyen. 
tion adopted in defiaing the electric pressure. In fig. 4 a three-phase 
star and a two-phase system are represented, each with 10,000 volts 
between any one wire and the middle of the electric system, which 
may be conveniently earthed; and the two systems represented 
require the same weight of copper to give the same effect (though 
not the same number of insulators). The volts between neighboar. 
ing wires in these cases are 17,320 with the three-phase, and 14,140 
with the two-phase; yet the convention is to speak of there cases ag 
being 17,320 with three-phase, and 20,000 with two-phase. This might 
be an unobjectionable convention if the trouble arising from high elec- 
tric pressure was due to risks of sparks passing from wire to wire, | 
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doubt if anyone, with practical experience of the troubles that do 
arise, could support this view. Nine-tenths of the troubles come 
either from accidental or malicious short circuits, or else from leakage 
of two conductors to earth. The former cause produces a breakdown 
in any case. Hence leakage to earth is the only factor to be con- 
sidered in this connection, and in the cases shown in fig. 2 the 
security, as measured by electric pressure on insulation, and the 
weight of copper are the same for three-phase and for two-phase, 


OVERHEAD AND UNDERGROUND CONDUCTORS, 


The choice between bare overhead conductors and insulated cables 
underground has generally to be decided upon considerations other 
than economy or effectiveness. In this country insulated cables will 
generally be employed. In this case self-induction of the line, which 
we know how to compensate in any case, can be got rid of. But the 
effects of capacity, which are more troublesome to deal with, are 
much increased. The electric pressure to be selected on an under- 
ground transmission depeuds almost entirely on the financial side 
of the question regarding relative costs for insulation. The Rhein- 
felden plant was the first case where the electric pressure was selected 
solely with a desire to obtain the beat economy. In almost all other 
cases the pressure has been chosen by rules which depend on the 
timidity or rashness of the engineer, and occasionally on his past 
experience. We have not yet reached such pressures as require 
account to be taken of electric air convection or brash discharge 
from surfaces of small radius of curvature, except for temporary 
experiments. 

ALuminium CONDUCTORS. 


A few words must be said about the use of aluminium as a con- 


‘ductor. The weight of aluminium required is almost exactly one- 


half of the copper which would produce the same effect. The 
diameter of cable is 28 per cent. in excess of one made of copper, 
and the cost of insulation for an underground cable is increased 
in about the same proportion when we pass from copper to 
aluminium. 

Aluminium is not a pleasant metal to deal with, but its high con- 
ductivity will make it invaluable for overhead transmission. It is 
true also that the weight to be supported on posts is half of copper, 
but the surface exposed to the wind is greater and its strength is not 
great. The chief drawback to its use, especially overhead, is its 
liability to become rotten. This defect does not exist if the metal 
be pure and especially if free from scdium. But exposure to the 
atmosphere, especially near the sea, induces deterioration. The fact 
that aluminium is easily oxidised ought not to condemn it. The 
same is true of iron and steel, and yet we do not hesitate to place 
structures of these metals in exposed positions. Only we paint 
them; so I propoee that we paint or varnish our aluminium con- 
ductors wherever necessary. We have had little experience in this 
direction. I laid out a few hundred yards of }-inch aluminium wire 
on a Scotch estate a year ago, and am watching the effects of 
weather. 

Having now dealt almost entirely with the work of foreign manu- 
facturers, I should like to suggest that a British type of power trans 
mission might be worked out differing in some details from what is 
becoming the normal arrangement. Bat it would be an impertinence 
on my part to appear to suggest to manufacturers how best to look after 
their own interests. The reason why I venture to broach this ques- 
tion is that I notice in the many tenders that come under my notice 
for power transmission a tendency to crystallise the proposals and to 
settle into grooves which do not seem always to be the best. This 
stereotyped character has lately forced itself on my attention in con- 
nection with the proposed Mysore development of water power, 
electric transmission over 90 miles. I received five ten ers from the 
firms most experienced in this work in Europe and America. The 
most remarkable feature was their great resemblance to one another 
except in certain details. They all used three-phase alternating 
currents generated at an electric pressure between 2,000 and 3,000 
volts. The units varied from 1,000 to 1,333 Hr. Three used mesh 
connections, and two used star connections. The frequency 








similay: 
favour. 

I we 
followi: 

1. 7 
distribt 
plant ti 

2. TI 
for cert 

3. TI 
three-p 
be usec 

4. TI 
in vogu 
Rheinft 

I sho 
time op 
cussion, 
these m 
paper hb 
general 
Bat ge 
where | 
underg! 
are very 
away fr 
when a 


AssuMB 
rail per 
11 time 
cent. to 
of ‘0289 
Institut 
this que 
of rails, 
taken in 
precede! 
enginee! 
the retu 
conduct: 
very mt 
thirda o 
one cas 
voltage 
conduct 
Buta 
safe co 
that of 
abnorm: 
calculat 
allowed 


product 


173 amy 
and sim 
ditions, 
uniform 
Varying 
tical px 
follows 
miles y 





aSESESESESSSRSE sSB HEB 


SrSomkSsealSssti see 





axes 


Vol. 46 No. 1,174, May 25, 1900.) 


THE ELECTRICAL REVIEW. 895 





— 


from 25 to 40. All used separate turbines for exciters. All had 
turbines and dynamos on the same horizontal shaft. The electric 
pressure used for transmission varied from 23,800 to 30,000 volts. 
Three preferred oil cooling for transformers, one air-blast, and one 
natural ventilation. The line construction varied considerably, so did 
the working of the distant transformer station. It is not desirable 
to go further into details, but it may be said that in every case two 
complete and independent sets of condrctors were proposed. Also 
the los3 allowed on the line was not determined by Lord Kelvin’s 
law, but generally on the basis of enablisg the proportioning of volts 
to load to be capable of adjustment without altering the speed. 

Most of the arrangements now mentioned are admirable, and their 
similarity shows tkat there is a consensus of cpinion in their 
javour. 

. I would suggest as subjects worthy of your consideration the 
following points :— 

1. The arrangement which suits a transmission line which is also a 
distributor of power does not necessarily yield the best retults for a 
plant transmitting the whole power toa long distance. 

2. The high pressure continuous current system is very suitable 
for certain cases as worked out at Genca. 

3. The two-pbase alternating current is to be preferred over the 
three-phase in many cases, and especially where an earth return can 
be used. 

4. The horizontal shaft for tarbine and dynamo which is so much 
in vogue, might well be replaced by a vertical shaft, as at Niagars, 
Rheinfelden, and other places. 

I should like to mention other matters, but do not consider the 
time opportune. Some, no doubt, will be spoken of during the die- 
cussion, and apy remarke from others who have had experience of 
these matters will be of value. Most of what has been said in this 
paper has reference primarily to cases where water-power is used, and 
generally to countries where bare overhead conductors are permitted. 
Bat generally the same considerations have a bearing upon cases 
where the power is generated by steam and where the cables are 
underground, although the distinctive characters of the two cases 
ate very marked, With insulated cables the cost of iasulation takes 
away from the superiority of two over three phases except, perhaps, 
when a common return is us:d. The same cause acts against the use 
of aluminium in place of copper underground. Again, in cases of 
generating power at the coal pits, the transmission line generally 
becomes also a distribution line, and militates against the use of 
known methods for increasing the power factor. But the most im- 

portant difference between an underground and an overhead trans- 
mission must be noticed, viz , that induction in one case, and capacity 
in the other, is the trouble that demands the most careful attention. 

It has been my desire in this paper to disclaim all idea of teaching 
the members of this Institution anything about their profession. This 
is not aclass room. The object of this paper is only to put down a 
few of the ideas about electric transmission that have occurred to 
me in practice during the last 10 years, and which seem to be the 
most important at this date to draw attenticn to, and to ask other 
men of experience in this work to tell us some of the results that 
they have obtained. 





THE OALCULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


By H. M. Saymrs, Associate Member. 
(Paper read May 8rd, 1900.) 





(Continued from page 853 ) 


AssumMB that the track is single and laid with 90-1b. rails, or 180 Ibs. 
rail per yard of track. Assuming the resistance of the rail to be 
11 times that of copper of equal section, and that joints add 5 per 
cent. to that resistance, a mile of bonded track will have a resistance 
of 0289 w. The interesting paper read by Mr. Parsball before the 
Institution on April 28:h, 1898, will be familiar to all interested in 
this question, as it shows by examples how the chemical composition 
of rails, kind of bonding, and number of joiats per mile has to be 
taken into account, Naturally the mechanical use of the rails takes 
precedence of their electrical fanctionr, and hence the electrical 
engineer has to be thankful for what he can get. The resistance of 
the return as laid is usually lower than that of the rails alone, some 
conduction being afforded by the earth. The amount of this varies 
very much. Mr, Parshall has found an instance in which only two- 
thirda of the current returned by the rails. Weather affects it. In 
one case within the writer’s knowledge wet weather reduced the 
voltage drop, and also the stray current, evidently increasing the 
conductivity of the non-metallic parts of the track. 

Bat as this earth shunting of the rails cannot be foretold, the 
safe course is to take the resistance of the uninsulated return as 
that of the rails alone. To allow for possible increase of service, 
abnormally busy days, and bunching of cars, the limit 
calculated on should be, say, 5 volts, not the whole 7 volts 
allowed in the Board of Trade regulations. The integrated 

5 
product of amperes into miles to give this drop will thus be 289 * 


173 ampere miles. Mr. Trotter’s paper of .~ 1898, gives a neat 
and simple graphic method for showing the drop under given con- 
ditions. It can be easily ayplied along any section of line with a 
Uniform service, For such a case as that under consideration, with 
varying services along different sections and junctions, an arithme- 
lical process seems. a little, simpler. The arithmetical process is as 
follows :—Starting from the station, sum the product of amperes into 
miles until this product equals the constant corresponding to the 
















































limiting drop—e g., 173 for the cate here assumed. It is at once clear 
a all current from cars beyond this point has to return by track 
ers. 

From this point start the integration afresh, and go on until the 
constant is again reached. At this second point the rails should be 
at earth potential. Recommence the summation from this second 
point and go on again to the constant. Then all the current due to 
cars between the first and third points should return to the station 
by a track feeder connected at the second point, and so on ia eucces- 
sion, the even points marking feeder convections kept at earth poten- 
tial, the odd points marking points of maximum DP. above earth in 
the rail. This calculation applies equally to feeding points in 
transforming systems, so far as such points depend upon the drop in 
the return. It will be clear that the direction of the carrent must 
be from odd points to even points. When the terminus of a route 
does not correspond with an odd-numbered point, integrate the 
ampere miles from the last odd point forwards, and from the terminus 
backwards, and the point on the line where these sums are equal is 
the last feeding point, the potential of which may ba above that of 
the earth by the amount corresponding to the defect in the ampere 
miles from the constant. This means, of courss, a little lighter 
feeder, but the difference is usually insignificant as regards economy. 

Obviously, the calculations above described will only give correct 
results for the distribution of traffic and current assumed. Such as- 
sumptions can only approximate to average werking conditions, and 
it is only pradent to allow a considerable margin on the upper side 
in assuming the traffic, for growth and other obvious possibilities. 
Again, the feedirg points so found may not be the best practically. 

It would be better, for example, to feed the track at a junction, 
connecting the feeder to all the diverging roads, than at a near point 
indicated by calculation, which should result in exc2ssive current 
density in the rails of one road. Such excessive density may 
— rails and possibly cause local damage to pipes near by. The 
best density of current for track feeders is determined exactly as for 
trolley feeders, giving the wasted watts their proper rate as ‘‘ boosted 
watts.” Unboosted track feeders are of no commercial value, as Mr. 
Parshall distinctly showed in the paper before referred to. In our 
examole, the density for boosted feeders has already been shown to 
be 306 per equare inch, giving a drop of 1375 volts per mile run. 
From these figures the feeder sections and loeses, and aiz:s of 
boosters, can be readily applied to suit the feeding points found in 
the manner above explained. The detailed calculation for track 
feeders is given in Appendix No. 4, and all track feeders needed on 
be system are shown in diagram B. The list of them is as 

ollows :— 














x | Sec- | Tons | Loss in 
No. Route, Length. Current; — Gu: Value, | Drop. ‘eatin 
. - = . | = ae ‘ 

1| TE'wards 297 | 120 | 39 | 105 | £1,585| 416 | 5,000 

2! T W'wards 400 | 278 "89 823 | 4,877 | 60:24 17,000 

3/ TtoJd 2°15 1275 415 | 81 | 1,223] 324 4,200 
| 











9:12 | | 50°9 | £7,685 26,200 
Boosters to a total capacity of, say, 36 Kw. would be needed, costing, 
say, £15 per kw. or £540. Annual charges at 15 per cent. on these 
amount to £81. As before the interest on the mains is rather less 
than the cost of power, the assistance of the rails coming in to reduce 
it. We then get on the track side :— 





Loss in feeders, 262 xw., worth annually... se £600 
Interest on cables, 7 per cent. on £7,685 _—.... seg < ee 
Charges on boosters ove ee igs ses aa 81 

Total ... «- £1,219 


Adding this to the cost on trolley side, £1,291, we get a total of 
£2,510. 

This equals ‘266d. per unit delivered to the cars, makiog its cost 
there 1016d. ; and the total annual generating and distribution costs, 
as far as here considered, £9,936. 

There will ba 25 645 miles of cable laid in 12'025 miles of trenching, 
weighing 104°15 tons, to the value of £15,853 in addition to the coat 
of laying them. Boosters will cost £740. 
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Dracram O.—Low Tension, Two Srarions. 


Trolley feeders ——— Track feeders swerve 
Limits as in Diagram B. 


The electrical efficiency of the whole system will be abcut 


= 86 per cent. or a trifle higher. These figures show very 
strongly that a single low-tension station for this system is very ¢x- 
pensive in the first cost of distribution plant, cables aloze costing £32 
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per Kw. capacity. The regalation as to potential drop in rails puts 
direct supply out of court as soon as the distances.and traffic exceed 
certain moderate figures. It seems, however, that a modification in 
track construction, using continuous girder supports under the rails 
and dispensing with concrete and setts between them, should be a 
logical consequence of electrical trection, and that the conductivi'y of 
the track might thus be largely increased and bonding made much more 
permanent witLout much increase in construction cost. The difficulty 
now ¢xpetierced at the joints of tram rails should disappear, and the 
life of the road be greatly increased. For electric traction purposes 
the granite between tke rails is entirely unnecessary. Municipal 
tramway engineers might give this a trial ; companies cannot do so in 
ihe present state of the law. 

The first alternative to this costly single-station system is the 
provision of a second generating station (Diagram C), still using low- 
tension plant distribution, and retaining T as one station, as the plan 
indicates that v is fairly well placed for the eastern part of the system. 
The junction 1 appears to be a good position, consequently the second 
ststicn is assumed to be at that point. The arrangements east of T 
will remain unaltered. On the west, the two stations ought to supply 
power up to equidistant points measured along the tracks. The 
cross-ccuntry conductor T 3 will not be needed, end though useful for 
enabling one station to assist the other in case of breakdown (a 
valuable advantage of multiplicity of stations), it will not be farther 
considered here. 

The equidistant point on the route Tp c1 is ‘1 mile west of p, 
and on the route tTDJr1itis 1°68 miles south of pv. The western 
station 1 will then supply all the cars between o and p and two outof 
the five between p and J; its load will then be 24 cars or 360 amperes, 
leaving T to provide for 33 cars or 495 amperes. The cost of gerer- 
ating and the most economical current dentity are taken at the same 
figures as for the single station. 

tT has to supply westward the current for 14 cars, or 210 amperes as 
follows :— 


60 amperes for branch £ M, average distance 1 35 miles. 
105 » ” TD, ” ” : | 
45 ” ” DJ, ” ” 320 4 
The two cars on branch F D are taken as before, as supplied vid F. 
At the voltage drop of 15°8 per mile the total watts lost come to 
5,5CO. Hast of tthey are as before, 8,250 unboosted, 720 boosted. 1 
has to supply 360 amperes as follows :— 


30 amperes to branch p J, average distance 3 3 miles: 
45 


” ” IJ, ” ” 14 
30 ” ” JK, ” ” 39 
15 ” ” JL, ” ” 38 oy 
90 ” ” cD, ” ” 16 
30 ” ” cP, ” ” 8B uy 
30 ” » IOCB, ” ” 135 
45 ” » IBC, ” ” To» 
45 ” ” 4B, ” ” 21 y 


The total watts lost come to 10,602. No provision is made in this 
for boosting, as only a little current is carried beyond the 50-volt 
drop limit, and under the circumstances that drop is unlikely to be 
exceeded in actual work. 

: — copper sections, weights, and values neeced will be as 
OLLOWB :— 


Draect FREepEss. 


Length, Amperes, Section Cu. 








Line. Se aHice. chenn. sq. in. Tons,Cu. | Value, 
TF 9 1875 ‘531 435 | £655 
FG 125 120 ‘842 366 | 538 
TH 35 | 208 ‘B79 184 | 278 
ED 200 98 277 502 | 458 
IB 11 75 213 213 =| 323 
) ae) ‘9 142 404 330 | 493 
IJ 28 98 277 “701 | 1,058 
cD 165 45 "129 193 | 292 

1095 | 29 14 | £4,400 

| 
Boostzp. 
38 
TO w- 1476 -- 45 ... °184 .. 463 =... £699 
Total 33 77 tons, value £5,099. 


The cost of distribution on the trolley tide is thus :— 
Loss in direct feeders, 24°37 Kw., worth annually ... £411 


Loss in boosted feeders, ‘72 kw., worth annually ... 16 
Annual charge on boosters nie ae sas ae 6 
Interest on direct feeders, 7 per cant, £4,400 «. 9808 
Interest on boosted feeders, 7 per cent. £699 axe 49 

Total ses aes we £796 


This works out per unit delivered tothe cars 2340.01 ore = 081d. 
or tote] ‘831d., disregarding losses in returns. = 

The track feeder east of T remaine, as before, and that west of r 
must tap the rails at p and carry 120 amperes, have a section of ‘391 
square iach with a drop of 35°5 volts, needing a booster of 4260 
watts. From1 one feeder to 3 carrying 43 amperes section ‘140 
square inch, drop 42:2 volts, will require a booster for 2,600 watte. 
No other will be needed, though a small addition to the service and 
load on the line between a and p wculd call for a feeder to B or c. 
The track feeders are then as follows :— 


— 
































| ‘. | a 
Line. Miles. | Amps. a | Tons Cu. | Value. | Drop. | = 
| a; 
rv B’ward 297 | 120 | 39 | 105 =| £1,585 | 416! 5009 
vt W’ward: | 235 | 120 | ‘39 | 883 1,258 | 355 4,960 
Is B | 2°8 43 | ‘14 | 355 586 | 422 | 1815 
a ececaily | | ———— 
| 812 2233 | £3,379 | 11,075 





Boosters to a capacity of, say, 18 xw. will te needed, costing £270, 
The cost of distribution on track side will thus be:— 
‘Loss in feeders, 11075 xw., worth annually ... £252 
Intereat on cables, 7 per cent. on £3,379 ae. 206 
Charges on boosters, 15 per cent. on £270 oe 41 


—_— 


£529 

and the total cost of distribution :— Ess 
Trolley side ... 558 aoe ooo aa we» £796 
Track side... sas eat ASS mak ons. . -Oae 
£1,825 


equal to ‘135d. per unit, or a total of 885d. The capital cost of the 
cables will be £8,478, their length 2287 miles, laid in 18 85 miles of 
trenching, and the coat of boosters £310. 

The cost of the cables amount to £18 per Kw. full load output, and 
the ¢ ficiency about 


463 — 91°5 per cent. 


The annual costs of generation and distribution as above qualified 
will be £8,751, or £1,185 less than with the single station, and thissum 
is the margin out of which the extra working and capital charges due 


to the use of a second station have to be met. Unless such extra . 


charges exceed the saving in distribution, the two-station system will 
be the more economical. A sound koowledge of the local conditions 
should enable a fair estimate to be made, but it is not susceptible of 
calculation on general principles. The incidental advantages of the 
multiple-station system should be carefully considered in each cate, 
and if the calculable operating costs are about equal, those advantages 
should turn the scale in its favour. 


(To be continued.) 








THE INSTITUTION OF JUNIOR ENGINEERS. 





Ara meeting of the Institution of Junior Engineers, held at the 
Westminster Palace Hotel on Friday, May 18th, the vice-chairman, 
Mr. E. A. Berry presiding, a paper was read by Mr. Oharies 
H. E. Rush and Mr, Basil H. Joy, entitled “ A Short Review of the 
Motor Car Industry, Past and Present.” The authors pointed out 
that the shortness of time at their disposal fcr the reading of a paper 
obliged them to confine themselves to a description of oil-driyen 
vebicles only, other systems being only brit fly alluded to. 

The enormous advantages to be gained by using motor instead of 
horse-drawn vehicles were summarised as follows : —(1) Economy in 
working; (2) Increased potsibilitics in speed; (3) Greater safety; 
(4) Infinitely greater radius of action; (5) Humanity ; (6) Economy 
in road repairs; (7) Cleanliness in streets; (8) Increased volume of 
trade; (9) Fewer unemployed. It was shown how restrictive legisla- 
tion had hampered progress in the industry under conside 
giving our Continental rivals a great lead overuse. In comparing the 
merits of the various motive powers which can be employed, com- 
pressed air and gas were not considered, but steam was shown to 
have many advantages which, for heavy haulage, made it supreme; 
electricity, except for very limited purposes, was regarded as im- 
practicable at the present time; while oil, or rather petroleum spirit, 
in spite of its many disadvantages, was shown to be the motive 
— for light tradesmen’s vans and all light vehicles where long 

stances were to be covered. 

The action and construction of the Daimler motor were then 
described in great detail, together with its application to a motor 
vehicle, illustrated by diagrams and an excellent full siz: section 
model of a motor and gear box lent by the Daimler Company. The 
method of governing was referred to, and its complications pointed 
out ; a new and very simple form was illustrated, in which the work- 
ing parts are reduced to one, and it was stated that it had given great 
satisfaction on a car which had run some 300 miles. 

The De Dion and Berz motors were then described, and the com- 
plicated reversing arrangement of the latter fully treated. The 
question of ignition was next dealt witb, and the three methods, 
tube, electric, and magneto-electric being fully described, preference 
was given to the first named, as giving on the whole the least trouble. 
The various methods which can be employed for transmitting the 
power from the motor to the countershaft, and the different devices 
by which is overcome the difficulty of obtaining varidtions of speed 
in a motor vebicle, fitted with a mctor in which the speed is not 
variable, were dercribed. 

It was shown that the question of steering was not quite such at 
easy matter as might appear at first sight, but difficulties had 
overcome by the Ackermann, and again by the more 
perfect Davies gears; other forms were briefly referred to, together 
with various methods of reversing. 

Spray and surface carburretters were then described and compared 
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preference being shown for the former, a8 requiring lesa adjustment 
of the mixture when running. The importance of an ¢fficient method 
of keeping the cylinder heads cool was touched upon, and the 
Cannstatt-Daimler cooler, which it was mentioned was yery much on 
the lines of a marine condenser, was described as baicg about the 
most efficient now on the market, the evaporation being practically 
nil; its weight and cost, however, were great. It was noted that 
air cooling is snccesasfully adopted for small powered motors up to 
94-3 HP. 

he disadvantages, amounting almost to dangers, of the ordinary 
pand-brake were referrad to, and illustrated by experiences on the 
recent 1,0C0-mile tria), in which they failed to hcld vehicles from 
running backward down hill, and i¢ wes suggested that the expansion 
or internal band-brake would meet this objection. The desirability 
of pneumatic tyres for motor vehicles was urged, and a brief referenc3 
made to the various forms of wheels used on such vehicles. 

The authors concluded by sta‘ing that they had only been able to 
touch upon a few of the better known forms of vehicles now on the 
market, but that there were many others which might be considered 
equally as good, though not £0 well known. 

By way of an appendix, some quotations were made from a paper 
read by Prof. H. 8. Hele-Shaw, Hon. M.Inst.J.E., before the Institu- 
tion of Mechanical Engineers, on the same subject, and the conclu- 
sions to be drawn from the recent 1,000-mile trial organised by the 
Automobile Club were tabulated, showing that the English 6 HP. 
Daimler cars are fully equal to the French 6-H Pp. Panhard cars; that 
the French pneumatic tyres are better than the Eaglish; that even 
small 3-H.P. voiturettes can be depended upon to do such long 
distances as 1,000 miles; that the dangers prophesied for running a 
large number of vehiclzs at bigh 8 on the public roads have 
proved to be non-existent, owing to the wonderful control under which 
they are at all times; that the 12 miles an hour legal limit is unneces- 
sarily low; itis not adhered to, and no evil results have accrued. 

An avimated discussion ensued, in which Messrs. P. Marshall, 
Loftus Perkins, A. Tingle, G. O. Allingham, L F. Awde, 8. Boulding, 
A. O. Kent, G. Gentry, A. K. Smith, E. Shrapnell-Smith, W. J. 
Tennant, and HE. A. Berry took part, and the meeting closed with a 
special announcement of the Summer Meeting of the Iastituticn to 
Newcastle-on-Tyne, Avgust 11th to 18th. 








OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] - 





Seta THomas asks: “ Are the owners of a vessel liable for damage 
done to submarine cables by a dragging anchor, when the vessel is 
within the three mile limit ?” 

*," It was decided in 1854 that the alien owners of a ship sailing 
upon the high seas beyond the three mile limit from shore, from 
which an anchor was dropped, and injured a telegraph cable, were 
lisble to the owners of the cable for negligence and the consequent 
itjury (Sabmarine Telegraph Company v. Dickson, 1864, 150. B. N.S, 
759). It seems that the Oourt will presume that the masters of ships 
are aware of the existence and situation of submarine cables, and 
that a duty was thereby cast upon all such masters of ships so as to 
manage their vessels so carefully and skilfally as to avoid (if possible 
in the exercise of reasonable precaution) injuring these cables. 

The right of action does not appear to be confined to the three 
mile limit. In 1870 the Admiralty Court held that it had jarisdic- 
tion to entertain any action instituted by the owners of a telegraph 
cable against a ship whose crew damaged the cable in the attempt to 
free an anchor entangled therewith, and thereby caused injury which, 
by the exercise of proper nautical skill, might have been avoided. 
The Clara Killam (1870 L. R. 3 Ad. and Ec. 161 ) 








TEST WITH SUPERHEATED STEAM. 





A PaPER has been presented to the American Society of Mechanical 
Engineers concerning a small pumping engine by Simpsons, of 
London, at the St, Albans Water Works. The engine is a duplex 
direct-acting triple expansion, with six cylinders arranged in two 
tandems. Steam jackets are on the cylinder sides only, with boiler 
pressure steam. The cylinders are respectively 12 inches, 18 inches, 
and 29 inches by 18 inches stroke; the water plungers being 14 inches 
penning and the surface condenser is in the course of the main 
elivery, 

The superheatera are of the Schwoerer type placed in the down- 
take of the Lancashire boilers, and they expose 60 square feet in 
éach boiler. The pumps draw from closed tubular wells bored into 
the chalk, which here rises to the surface. The amount of water 
pumped was evidently about 1,400 gallons per minute, and presumably 
the total head was measured by a pressure gauge, as the water level 
in the wells could not be measured, these being connected directly to 





_cylinders and jackets, bat with a 14 inch pipe open batween th3 two 















































































the suction pipes. We know, however, that these wells yield most 
copiously. 

As every one of the five tests were practically under eqaal conditions 
as to load the results are fairly comparative, and show about 93 per 
cent. mechanical efficiency, and the conclusions drawn from the results 
are that with about 125° of superheat, the economy is about 16 per 
cenf., the steam pressure being about 87 lbs. per square iach. 

Nearly 30° more were added ia the superheater and lost b:fore the 
engine was reached, this loss, by the way, appearing to offer a ready 
solution of the problem of finding the heat losses from steam pipe:— 
a far easier way than measuring the condensation. 

The foot-pounds of duty per B.T.U. were found to be 94°20 with 
superheated steam in cylinders and jackets, 8912 with suparhea‘, 
but the jackets open to atmosphere, 89°56 with superheated steam in 


intermediate exhausts, 84°53 with saturated steam throughont, and 
82 C6 the same, but with the cross exhaust pipe open. 

team jacketing throughout only saved 4 per cent. of the fuel. The 
cross «exhaust pipe helps the engine, but costs 5 per cent. of steam. 
Allowing 2 per cent. for slip and leakage, the engine will perform 
96,000,000 foot-pounds per million B.T. units, an effective horse- power 
for 18 3 lbs. of steam per hour. Taese are good results for 20 simple 
a form of engine. 








THE COST OF LIGHTING BY PRIVATE 
INSTALLATIONS v. PUBLIC SUPPLY COM- 
PANIES. 





In a recent issue of our contemporary, the Engineer, this 
subject was dealt with in an interesting article in which a 
table was given of the relative cost of the electric light for 
an installation of 50 and of 100 16-c.P. 60-watt lamps when 
the current is obtained from the supply mains at prices vary- 
ing from 2d. to 7d. per Board of Trade unit, and the cost 
when obtained by a generating plant, the prime source of 
energy being steam, gas, oil and water, with and without 
storage, 

The conditions assumed are, that the plant is supposed to 
run 1,800 hours per year, and for simplicity the whole of the 
lamps are taken to be alight for this period. Coal is put at 
20:. per ton, including cartage, and the consumption of fuel 
is assumed as 5 lbs. of coal per B.H.P.-hour in the smaller 
plant and 44 lbs, in the larger. The consumption of gas is 
taken to be 22 cubic feet per B.u.P.-hour for the smaller 
plant and 20 cubic feet for the larger. The oil engines are 
allowed 1} lbs. of oil at 6d. per gallon per 3B. P.-hour. 
The engines are of 5 and 10 H.P. respectively, and are 
assumed to have a mechanical efficiency of 80 per cent. 
Nothing is said as to the efficiency of the turbine, but 
apparently the cost of water is taken to be equivalent to the 
interest upon the outlay in making the water-ways and tail- 
race, which is assumed as equivalent to the cost of the 
turbine itself. 

The accumulators are of sufficient capacity to kesp 50 
lamps alight for a period of three to four hours, and the 
cost of oil, waste and stores is put at 4d. per unit generated, 

From the conditions of running above stated, it would 
appear that the units generated must be equal to 


50 lamps x 60 watts x 1,800 honrs 
1,000 


= 5,400 units in the case of the plants which are running 
without accumulators. In the case where storage is pro- 
vided, the units generated for a given lamp output must, of 
course, be higher. The amount of energy generated over 
and above lamp requirements will depend upon the extent to 
which the accumulator is used as a pure storage of energy, 
or as an equaliser, and also upon the amount of “ gassing ” 
which the intelligent labourer (to be referred to later) may 
think requisite and necessary for the good of the accumu- 
lator, The extra power generated would, however, be 20 per 
cent. at a moderate computation, but no allowance has been 
made for this in the cost of fuel, the same figure having 
been inserted in the table in each case. 

The cost of oil, waste, and stores is fixed at rather a low 
rate. It would, in all probability, exceed 33, per week ia the 
case of these small instailations, as the character of the attend- 
ance allowed for is not such as to ensure a high degree of 
economy. It is stated that in the calculation of charges for 
attendance it has been assumed “ that an intelligent labourer 
at 253. per week would be quite capable of attending to a 
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small steam plant, while a smart lad at 15s. would soon learn 
to look after an installation using a gas or oil engine. .... 
For attending to the accumulators an extra shilling or two in 
wages per week has been allowed.” 

Much is heard of the “intelligent labourer” who looks 
after an electric lighting plant to the complete satisfaction of 
those who advocate private installations instead of the use of 
the public supply main, but we must confess to a feeling of 
gcepticism as to the general existence of latent engineering 
talent among labourers, intelligent or otherwise, particularly 
in towns. 

It is unreasonable to expect any machinery to do work 
economically without a certain amount of skilled supervision, 
and this the “ intelligent labourer” is not competent to give. 
As long as the machinery is new and things are going right, 
no difficulty is experienced, but the intelligence of the 
labourer cannot be expected to be equal to recognising signs of 
incipient trouble, and when a breakdown occurs, the intelli- 
genc; ucually vanishes. Recently we happened upon an 
insta'lation in the country which had been for three days 
under the charge of the “‘ intelligent labourer.” He admitted 
that he knew nothing about it, but said he had done as he 
was told. He had been told to shift the brushes about if 
there was sparking until a non-sparking position was reached, 
but he either had not been told that the brashes should lie 
at opposite ends of a diameter, or he had forgotten it. He 
appeared to have spent the greater part of his time in shifting 
the brushes (one of which the writer found had a lead of 
three sections compared to the other) without discovering the 
coveted position. The state of that commutator may be 
imagined. Such repairs as these are, of course, not 
taken into account in the table given in the article in 
question. 

The allowance for depreciation of accumulators which are 
left in charge of the intelligent labourer is certainly too small 
when put at 10 percent. It is doubtful whether any manu- 
facturer would care to undertake their maintenance in these 
circumstances at anything approaching this figure. 

The figures in the tables are no doubt arithmetically 
correct, but the conclusions drawn from them by the 
writer of the article are not necessarily so. For instance, 
although the figures may show clearly enough that electric 
energy can be generated even for so small a number of 
16 c.P. lamps as 50—on the 90,000 lamp-hour per annum 
basis—at a less cost than 7d. per Board of Trade unit, we do 
not think that any consulting engineer who has a conscience 
would recommend a client to put in a private electric gene- 
rating plant for 50 lamps when the public supply company’s 
main passes his door; nor can we think thatevenif the aforesaid 
client fell into the hands of one of those electrical advisers 
who see “‘a field for the profitable introduction of electric 
plant” in every instance, it would ba easy to persuade 
any client possessing even a modicum of common sense to 
have engines, and dynamos, and accumulators, with an 
intelligent labourer thrown in, when he can get his current 
straight from the supply main. 

The conclusions in our contemporary’s article referto 50 and 
100-lamp installations, as if the figures in the table might be 
taken, in practice, to apply to such installations, but this is 
misleading in that the assumptions upon which the figures 
are calculated are avowedly that all the lamps burn 1,800 
hours per annum. Such a condition of things is altogether 
exceptional, in fact, we doubt if a single instance could be 
found of a private installation working under these con- 
ditions. The experience gained in every-day work extend- 
ing over years points to 13 or 14 units per 8 o.P. lamp 
installed as a fair representative consumption per annum, 
whereas in the examples discussed in the article the yearly 
consumption per 8-candle lamp would be 54 and 108 
units respectively. On the * of actual experience 
= the table should refer to installations of 200 and 400 
amps. 

We are quite sure that this point has inadvertently been 
left out of consideration by our contemporary, who, with 
laudable anxiety to formulate a simple basis of comparison, 
has forgotten the erroneous conclusion to which a comparison 
of the figures arrived at might lead. 

In the case of installations of 50 and 100 lamps, where in 
general the number of burning hours would be found to be 
one-quarter of the number assumed, the first cost of plant 
and erection, annual cost of attendance, and interest and 


—— 


depreciation would be the same, while the only item that 
would be diminished to any extent would be the cost of 
fuel, and only in the case of the oil and gas engine wonld 
this be in any way proportional to the reduction in the 
output. Turbines may be left out of account in the com. 
parison, at least, in England. If, then, the table is to appl 
to installations of 50 and 100 60-watt lamps, the figures in the 
column relating to the total annual cost of production from 
generating plants should be decreased by a proportionate 
amount for saving in fuel and oil, waste and stores, whereas 
the annual cost of current from the supply mains wonld be 
exactly proportional to the reduction in the quantity used 
(on the system of charge assumed in the article), 

In the following table the comparative figures arrived at 
by the Hngineer and the figures as corrected for practical 
work are placed in parallel columns :— 


CoMPARATIVE ANNUAL Cost oF CURRENT FOR INSTALLA- 
TION OF 50 AND 100 60-Watt Lamps. 








The Engineer’s figures, assum- | Corrected for usual burning 
ing consumption of 54 units | hoursat 14 units per equivalent 
per 8-c.p. lamp i :stalled. of 8-c.P. lamp installed, 











50lamps. | 100 lamps. 50 lamps. 100 lamps, 
Steam .. | 4117 5 0 | £14915 0} £104 5 O | £12415 0 
Gas .| 95 9 9| 128 50| 799] 90 50 
Oil... 9711 0; 14411 0 7511 0 97 11 0 











Electric supply, allowing £1 and £1 53. respectively for meter rent, 
at2d.perunit} £46 0 0| £91 5 0; £12 5 O| £2815 0 


eg 6710 0/| 18 5 0| 1717 6| 3500 
n4d. » | 91 0 0| 181 5 0: 2310 0) 46 5 0 


100r 4 136 0 0; 271 5 O 3515 0; 7015 0 


The figures, as altered to suit the conditions under which 
a 50-lamp installation would work in practice, need no 
comment, 

While we admire the pains taken in working out the figures 
contained in the table above referred to, and while on broad 
principles we admit that for a 10-H.P. plant steam is dearer 
than gas, and that water-power is cheaper than either, we 
are not re, ao to admit any of the conclusions arrived at 
as accurately representing the results which can be expected 
from a 50 and 100-lamp installation respectively, nor can 
we endorse the statement that “a gas engine can be fixed 
in a corner of a cellar,” that is to say, we do not deny the 
physical possibility of such a feat, provided the corner were 
given three dimensions, but we do not think such a pro- 
ceeding conducive to economy. 

No mention is made of the distance allowed between the 
water-power and the house lighted. Water-powers pa | 
have an inconvenient habit of being located in some isol 
place a long way from the spot to be lighted, and in most 
cases the cost of transmission would be a considerable item 
at the practicable E.M.F. for house lighting. If the water- 
power could be fixed in the corner of a cellar it would, of 
course, simplify matters. 








MR. R. A. FESSENDEN ON THE DIMENSIONS 
OF » AND -&. 


In a well-known paper read before the Physical Society in 
1892, Mr. W. Williams worked out a method of testing the 
reasonable probabilities of different theories of the ether by 
considering the dimensions of the several electrical quantities. 
He reached the general conclusion that, of all possible 
systems, “ only two give rise to dimensions whose interpreta- 
tions are intelligible, natural, and connected as a whole; 
which interpretations accord with the two rotational theories 
of electro-magnetism which have been hitherto put forward. 
He did not propose any means of deciding between the two. 
The paper contained a closely reasoned statement of the view 
of dimensional formulz that they represent the real na 

of the quantities, so far as they depend upon miass, space 
and time, and not merely numerical relations between the 
units; and also introduced systematically the representation 
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of vectors in different directions as being different physical 
quantities. This paper produced a distinct advance in the 
accepted views of the nature of physical dimensions, though 
in books published since 1892 dimensional formulz of 
the electric and magnetic units have not generally been 
written in the forms given by Mr. Williams. 

In a long paper. printed in the January and February 
numbers of the Physical Review (America), Mr. R. A. 
Fessenden gives some farther reasons supporting Mr. 
Williams’ main conclusions, and proposes a mode of dis- 
criminating between the two possible systems of units, and 
the two corresponding theories of the ether, which were left 
by the sifting process. To effect this discrimination is an 
object of great interest and importance, and Mr. Fessenden’s 
work demands close attention. 

In one of the two systems of units to which both these 
writers reduce the possible area of choice specific inductive 
capacity, or %, has the dimensions of mass per unit volume, 
or density ; and » the reluctivity, the inverse of » the 

rmeability, has the dimensions of energy per unit volume. 
n the other system » has the dimensions of density, while & 
has the inverse dimensions of energy per unit volume. 

Tabulating these with the dimensions of ¥ and H, the 
electric and magnetic forces respectively, we have :— 


System 1. System 2. 
k=uxtytg! k=um'xtlyzr 
p= vl pov 

= mM? xy 1z1T? = mMxlyt;,z! 
F = xT! F = Mx? Ty? 
H = My! H = yT! 


x being a vector in the direction of the electric displace- 
ment, y of the magnetic displacement. 

Mr. Fessenden following the practice of all the older 
writers ignores the distinction between x, Y, and z (although 
in another part of his essay it is clearly recognised), and 
writes the dimensions as follows :— 


System 1. System 2. 
k=muu? k=m!.ur 
p=M'i LT p= ML? 
F=.LT! F = ML! Tr? 
H = ML! Yr? H = LT! 


It is then observed that in one system the dimensions of 
H are inverse to those of », and in the other the dimensions 
of F are inverse to those of %, so that in one of the two 
possible theories of the ether the electric force and the inverse 
of the specific inductive capacity are physical quantities of 
the same essential kind, while according to the other theory, 
the same observation holds of the magnetic permeability and 
the magnetic force. If, then, Mr. Fessenden argues, it can 
be shown that one of these relations holds and not the other, 
one theory will be established and the other displaced; and if 
it can be shown that in any and every substance the inductive 
capacity is inversely | gag nance to the electric force, the 
second system would be supported ; while if, on the other 
hand, it can be shown that in every substance the permeability 
is inversely eon to the magnetic force, the first 
system would hold. 

To quote his words:—“ Of k and p, the one which is a 
compliancy will be an inverse function of the corresponding 
force. This is our touchstone, this relation. We know at 
once that the capacity of a condenser does not decrease when 
We increase the voltage on it, whilst we know that the per- 
meance of a magnetic circuit does decrease when we increase 
the gilbertance. It remains to be proven that the rate of 
this change is that called for by the equation.” 

That the ea inductive capacity is not proportional to 
the force is obvious. In fact, in most substances it does not 
vary with the force at all. Prof. Fessenden decides 
accordingly definitely against the second system, viz., when 
pis a density, and proceeds to examine the case for the first 
system, viz., the relation between » and H. The result of 
careful experiments on soft iron was to establish the truth of 
Kennelly’s formula over a large range (H = 2 to H = 88), 
giving the equation (u —1)1=a+ 0H, The quantity 
# — 1 is considered for iron to be real quantity contem- 
Plated in the definition of permeability, and the equation is 
Written » == a + 5 4, where » is the reluctivity. Similar 


relations between the permeability and the force were 
obtained from the results of other experimenters on steel, iron 
filings, iron amalgam, and a solution of ferric chloride. 

The establishment of a linear relation between v and H 
for several very different materials is regarded as a satis- 
factory confirmation of the hypothesis that the dimensions 
of the two quantities are the same. This being so, the 
dimensions of 4 and of 8 are those of pure number. 

The argument is neither very clear nor very satisfactory. 
It is true, of course, that if observations of » and H are 
observations in different ways of one and the same effect, then 
the measure obtained of » should under all circumstances 
bear a definite numerical ratio to the measure obtained of H, 
and instrumental conditions might exhibit the linear relation 
between the two in the particular form obtained by Mr. 
Fessenden. But if aa H (even if they have the rane 
physical dimensions) are not measures of one and the same 
thing, no linear relation will generally hold between them ; 
and on the other hand, if a linear relation is found to hold 
between two quantities, it does not follow that they have the 
same physical dimensions. As a simple example, consider 
Watt’s parallel motion. The angular movements of the two 
pivoted arms are quantities of the same kind and have the 
same dimensions, but they are not connected by any linear 
relation. On the other hand the area swept out by the 
motion of one of these arms is proportional to the angle 
through which it moves, so that the said area and angle are 
_connected by a linear relation, although they are of different 
‘dimensions. 

A reference to the mode in which the dimensions of other 
quantities have been ascertained shows that Mr. Fessenden’s 
line of argument is very different from any previously 
followed. To heat and kinetic energy are assigned the same 
dimensions, simply because one can be turned into the other. 
The quantities q? kK“! and P? »~, where Q and P are electric 
charge and magnetic pole ng Se are assigned dimen- 
sions M L? T~? simply because forces due to those quantities 

roduce effects on matter exactly similar to mechanical 
orces. 

While the mode of argument appears unsound, it seems 
that if it could be defended it would defeat its own object, It 
is intended to show that »~! and H have the same dimen- 
sions. But if they have the same dimensions, B has the 
quality of a pure number, while on the hypothesis that < has 
the dimensions of density, B would have the dimensions 
xzyY~*, So that if the argument is sound, even the last 
possible theory of the ether left by the eliminating process 
fails. 

So far as the present writer can see, the sort of considera- 
tions that Mr. Fessenden has employed do not assist us to 
decide between the two possible theories of the ether; but 
notwithstanding this his experiments on the relations of 
H and p, the great quantity of information given under the 
head of corroborative evidence, and the ingenious proposal 
for rationalising the electrical equations make the paper one 
of exceptional value and interest. A debatable proposition 
is better calculated to make a paper interesting than one that 
is indisputable. Mr. Fessenden’s proposals for rationalising 
the units have been discussed in a recent issue of this journal. 


W. A. } es 





THE PROTECTION OF INSULATED WIRES. 





By FREDK. BATHURST. 





AttHoucH I have followed up Mr. Sydoey F. Walker’s 
article which has just appeared in the ELECTRICAL REVIEW, 
it seems to me that he leaves us in very much the tame position 
as we were in before. He reviews and criticises the methods 
of wiring in commercial use, but when many of his points are 
placed in comparison with one another, they are difficult to 
reconcile, and he does not seem willing to express his opinion 
positively. 

Amongst the good points on which he — and clear, 
and which are “things to be remembered,” he points out 
that whilst the erection of wiring may be in the hands of 
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able trained men (or as likely mot to be), the customer for 
whom the work is done does not usually claim any electrical 
knowledge whatever, and his main wish is to have the work 
done as cheaply as possible, even if in time he may find 
himself “ done” also. 

Escaping the question of workmanship, and dealing more 
with permanence, Mr. Walker points out that the danger lies 
in the provision of wires whose insulation will deteriorate 
after a number of yearr, or which may be damaged either 
mechanically or chemically, and in placing these wires in 
such positions, or under such conditions, that serious trouble 
may arise when the insulation becomes weakened. The best 
protection is for the consumer to have his installation 
periodically tested, and arrange that the wires which ought 
to be — should be renewable with as little inconvenience 
as possible. 

he “ definite life” of ten years which Mr. Walker takes 
is open to qaestion both from wire makers and consumers, 
the one claiming and the other demanding a much longer 
period ; but practically the length of life depends upon the 
particular conditions encountered and the quality of the pro- 
tecting medium which has been installed to meet the con- 
ditions anticipated. 

Coming, then, to the fact that concealed wiring is an 
increasing necessity, the casing system is dealt with and 
its weakness pointed out, concealed work being more liable to 
trouble than surface work, and the conclusion is arrived at, that 
whilst it should be creosoted or shellacked, it is at its best 
but a poor makeshift. 

Mr. Walker points out that experience already shows that 
vulcanised rubber-covered wires, either in casing or in plain 
—that is, unlined—pipe, have failed in the presence of 
damp, and also that when vulcanised rubber-covered wires 
are laid in thin steel tubes made from rolled-up strip with a 
longitudinal joint ‘more or less” open, such wires would be 
subject to nearly the same influences as wires laid directly 
in plaster. When such “conduits” are plastered over, 
they would form channels for distributing water which 
penetrated anywhere over the system ; also that thin iron 
tubes, even when varnished or enamelled, quickly rust, 
becoming a network of “wire-ways,” in name only, rather 
than a permanent system of protecting tubes. The life of a 
wiring system of this kind depends mainly upon the thickness 
of the rubber and the pipe. 

Lead-covered wires are favourably touched upon, the main 
objection pointed out being the possibility of a puncture or a 
— in the lead tube, causing early breakdown of the insu- 

tion. . 

He concludes with reference to lined metal pipes (particu- 
larly mentioning glass-lined pipes), and criticises such a 
syetem mainly on the score of its first cost. 

I am in accord with the foregoing statements, but I think 
that Mr. Walker is somewhat off the lines when he states that 
the committee adjudicating for the Society of Arts upon 
the prize essay offered in connection with the solution of the 
wiring problem decided that iron pipes lined with glass 
formed the best suggestion, 

The writer is under the impression that he (peace my rivals 
and competitors !) should have some information inthis matter, 
and is unaware that a glass lining was specially commented 
upon, and would point out the physical impossibility of 
obtaining a glass of a sufficiently flexible nature that would 
allow the pipe to be handled and bent. It is true that 
attempts have been made in this direction, but the practical 
success they have met with has been very limited. To-day 
the writer is able to say that the general experience gained 
with insulating lined tubes (using a fibrous bituminised 
material as their basis) have given full and complete satisfac- 
tion in every condition of installation. It is true that under 
the present two-wire principle of installation their cost can be 
criticised in comparison with the “cheap” competitors which 
their success has created. Such competitors prefer to blink 
the gas, water, and other “tight” requirements, suggested 
by a high authority as qualities theoretically necessary ; but 
experience is undoubtedly proving that the more closely the 
conduit is able to offer all these qualities, the more admittedly 
perfect it proves in practice. Although these competitors 
admit the necessity of efficient mechanical protection for the 
enclosed wires, they seek to find inexpense in first cost of 
material and installation by adopting a thickness of material 
which a few years’ practical use will show is quite 


insufficient. Farther, whilst laying stress upon the 
necessity of securing a smooth and even interior 
surface of conduit, the desideratum of “cheapness” has over. 
weighed the consideration of good mechanical construction, 
and the construction adopted ean readily produce the very 
difficulties sought to be avoided. The specious suggestions 
that no joiners are required, and that the simplicity with 
which the junctions and connections are accomplished, has 
— away with rs “ eee aR er al does not form a 
good argument for the conclusion that consequent ti 
can be no abrasion of the wires. “ Fitting” — 
means that a certain amount of labour is intentionall 
vided to overcome this possibility of difficulty. Altho 
sufficient “mechanical protection” is made the strong point 
by low-priced competitors, they themselves allow that the 
thickness of the metal should be such that the possibility of 
an accidental arc inside the conduit should not be able to 
burn out the pipe, but probably this point has to be admitted 
more from the view of the possibility which exists for direct 
competition with themselves by the production of a close- 
joint tube made from still thinner metal. strip than they at 
—— employ, and which it is open for any of the numerons 

irmingham firms producing “close-joint bedstead tubes,” 
to place on the market. 

It is difficult to see the point of Mr. Walker’s statement 
that “as the pipe is only required to protect the wire from 
other things, and itself not to burn out in case the wire heats 
inside it, the longitudinal closing of the pipe is wnneces. 
sary,” when he admits that used in concealed work these 
thin metal tubes quickly oxidiee. Admitting that internal 
oxidation may arise from condensation, surely it is desirable 
to exclude the entrance of moisture from further external 
sources ? ie 

When dealing with the insulation on the wires, Mf, 
Walker states that he has “a very strong objection to placing 
any conducting material on the outside of the insulation, 
because of the danger that the insulator may be damaged 
in the process of putting on the outer conductor.” It would 
appear then, that he might rather agree with the practice 
upheld by the advocates of insulating conduit, in which a 
strong and complete outer mechanical protection is provided, 
and under which the insulating material can be laid and 
installed without the same risk of being damaged. 

As Mr. Walker has evidently not had enough experience 
with insulating lined ee to become convinced as to the 
extra mechanical and electrical protection such material 
offers over its rivals, the writer would be willing to provide 
for him, free of charge, a sufficient quantity to enable him 
to make practical tests as to the extent to which the insulating 
lining is unpierceable by a “short-circuit” arc, and how it 
serves to keep any prematurely faulty conductor permanently 
insulated from the outer metal protective sheathing. His 
argument that everything will melt in the arc, is correct, pro- 
viding the arc is steadily maintained in the same 
position upon it for a certain time, the tendency of 
an arc occurring inside the tube is, however, to travel along 
the wires rather than to maintain a fixed position, and in 
this way a fresh refractory and insulating surface is always 
presented towards it, but whatever may be the correct 
explanation, a practical test should prove the most con- 
vincing argument. 

Mr. Walker will be aware that with the recent growth of 
bare pipe systems experience has already shown the possi- 


bility of one wire becoming connected to the pipe, an - 


the current can be thus diverted to neighbouring gas 
water pipes, with, perhaps, serious results. He must have 
noted the recent proofs in Glasgow. 

Summing up the whole subject generally, we are gradually 
becoming convinced that electric wiring must compete in ita 
cost, life, and efficiency with gas-piping practice, and the 
teaching of my experience in wiring practice is, that the 
growth and development of the art will, in spite of 
the “ low first cost ” requirements, tend to favour the use of 
the highest quality material, and that the workmanship 
required will improve in like ratio. Or in other words, a8 
Mr. Walker puts it, in the process of obtaining cheapness, we 
must not run the risk of having to condemn within a few 
years’ time the low-cost wiring work being carried out, and lay 
ourselves open to the possibility that when the condemna- 
tion takes place the result would be a serious set-back to 
electrical supply. i B40: 
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CURRENT SPECIFICATIONS. 


eee 


XII—LEEDS ELECTRIO LIGHTING. 





SumMMARY. 


Scope of Tender —Two 630-Kw. two-phase steam alterna- 
tors and one separate surface condensing plant capable of 
desling with 2,000 I.H.P. engines. 

Type of Engines.—Vertical, triple, three-cylinder engines, 
enclosed type, to work either condensing or non-condensing, 

Speed Specified.—Not to exceed 300 revolutions per minute. 

Steam Pressure avatlable—125 lbs. square inch at engine 
atop valve but suitable for working with 180 Ibs, equare inch 

ressure. 

Emergency Load.—1,100 8.u.P. for two hours when 
working condensing. 

Normal Load.—1,000 BHP. at normal speed and 125 
Ibs. euare inch pressure when working condensing. 

Type of Alternator.—Stationary armature and revolving 
field magnets, both mounted on iron cores. 

Position of Alternator.—To be placed end-on to the engine 
with independent bearings. 

Output of Alternator—At normal speed to develop 630 
KW. at 2,100 volts as continuous load and 693 Kw. for two 
hours at same voltage as emergency load. 

Periodicity of Circuit.—50 ~ per second. 

Temperature Rise.—Measured thermometrically, not to 
exceed 60° F. after 12 hours’ continuous working at normal 
full load. 

Range of Regulation—Not to exceed 6 per cent. between 
no load and fall load, with power factor 1°0 or 20 per cent. 
under similar conditions with power factor 0°8. 

Voltage Variation—The voltage variation between wind- 
ings when one fully loaded and the other open-circnited 
must not exceed 34 per cent. 

Fly-wheel Effect—Not to be less than 14 foot-tons per 
EHP. at normal speed of plant. 

Exciter—To be shunt wound and directly ‘coupled to 
alternator. 

Condensing Plant.—Surface type, with not less than 3,000 
square feet cooling surface, and steam-driven air and circu- 
lating pumps. 

F maa Date of Completion—12 months from date of 
order. 

Penalty for late Completion—One-half per cent. per week 
on contract sum for either steam alternators or condenser. 

Stipulations as to Wages paid to Workmen.—U nsatisfactory, 
see below. 

Stipulations as to Removal of Foreman or Workmen —Satis- 
factory. 

Arbitration.— U nsatisfactory, see below. 

Terms of Payment.—Satisfactory. 

Date for Receipt of Tenders.—May 28tb, 1900. 





There are several interesting features in this specification, 
which has been prepared by Mr. H. Dickinson, A.M.I.0.E., 
M.1.E.E., the electrical engineer to the Corporation. It 
marks a departure from previous practice, for whereas the 
existing plant is wound to supply energy single-phase at 83 ~ 
per second, in future an attempt will be made to cultivate a 
mixed lighting and power load by means of two-phase 50 ~ 
current. Although Leeds is not the pioneer in this respect, 
the poasibility of a large motor load will render the results 
of working of great value. There promises in the future to 
be as great ri between multiphase and direct currents 
for the supply of mixed. lighting and power circnite, as in 
the past existed between the use of single-phase or direct 
currents for lighting p only. 

There is little calling for special notice in the engine speci- 
fication, several types would comply with the requirements, 
and as regards steam consumption, 26 lbs per Kw.-honr at 
full load, when working condensing with presumably 125 Ibs. 
equare inch steam ure is asked for, under a bonus or 
penalty of £200 per 1 lb. of steam per KW.-hour. 

Tenderers should, however, note that, contrary to usual 
practice, they will be called upon to pay all costs, including 
coal, water, and oil for the tests to be carried out on site 
aiter erection. 

A stipulation to which exception should be taken gives the 


pene power, at contractor’s risk, to put the plant into 
beneficial use from the time of erection to the date of grant- 
ing the engineer’s certificate. - 

It is specified that the alternator shall have revolving 
magnets and a stationary armature with iron cores to both, 
but we presume that any type of machine which complied 
with the regulation and paralleling requirements would prove 
acceptable. The temperature clause is slightly more strin- 
gent than usual, and the regulation requirements, especially 
under an induction load, are severe. We are glad to note 
that while nothing impossible is asked for, the standard of 
excellence required is such that to meet it machines fully equal 
to the high standard associated with British engineering 
work will be n J 

There is internal evidence that the general conditions 
have not been written by the same hand as the specification. 
They are in many respects open to the same objections we are 
80 often compelled to bring against Corporation specifications. 
For instance, the arbitration clause is limited. It states :— 

In case any dispute or difference whatsoever shall at any time or 
times hereafter arise or exist between the contractor and the Corpora- 
tion touching their respective rights or obligations under the said 
contract, or the falfilment or non-fulfilment thereof or incident 
thereto, other than such matters as are herein specifically directed to be 
referred to or decided by the engineer as mentioned, such dispute or 
difference shall from time to time, at the instance or request of either 
party, be submitted to and decided by the arbitration of two 
arbitrators, one to be nominated by the contractor and the other by 
the Corporation, and the proceedings under and consequent upon the 
said last-mentioned reference shall be conducted, and any award or 
awards to be made thereunder shall be subject to and be governed, 
conducted, and affected by all the incidente, consequences, and effecta 
of a reference to two arbitrators under the provisions of the Arbitra- 
tion Act, 1899. 

When we come to carefully examine the rest of the 
general conditions we find that these reserved matters con- 
tain such essentials as :— 

Should there bs any doubt or obscurity as to the meaning of any 
portion of these conditions or of the specification, the con- 
tractor must set forth the particulars thereof, and submit them to the 
engineer, in order that such doubt or obscurity may be removed before 
the signing of the contract. 

If any question or difference should afterwards arise as to the mean- 
ing of any dimensions, clause, word, sentence, or otherwise, in these 
general conditions, or in the specification, or on the plans, sections, 
or drawings referred to in or forming part of the contract, the engi- 
neer shall determine it, and his decision shall be final. 

And referring to variations in the work ordered during 
the progress of the contract by the purchasers, we find 
that :— 

The difference of cost occasioned by any such alterations, amend- 
ments, omissions, or variations, shall be ascertained in accordance 
with the prices attached to the tender, and be added to or deducted from 
the contract price; and where the rates are not contained in the prices 
attached to the tender, the engineer shall determine the amount of such 

dditions or deductions, and his decision shall be accepted by the con- 
tractor as final. 

We are glad to notice that ia respect to the preparation 
of drawings by tenderers some consideration is shown, for in 
many specifications the amount of drawing labour involved 
in the preparation of a tender is out of all proportion to its 
value. The clause here reads :— 

The tenderer must submit with his tender a general plan in out- 
line of all the plant included in his tender, drawn to as large a scale 
as is convenient. 

Detailed plans are not required at this stage, but if the tenderer 
wishes to call attention to any detail of construction, he is at 
liberty to submit a plan of same. 

This is the first time that in any of the specifications dealt 
with in this series we have had a complete set of so-called 
labour conditions. There have been clauses to which it has 
been our duty to call attention, but no specification we have 
examined has borne so clearly the mark of the so-called 
friend of labour. These are far from being ideal from the 
trade unionist point of view, and are not so extreme as some 
which have come under our notice. Since, however, they 
give power to the purchaser under certain conditions to 
determine the contract and recover damages by legal means, 
which power cannot be exercised in the case of foreign 
manufacturers, insistence upon these conditions ought to be 
held to disqualify — competitors, else British manu- 
facturers are placed at a distinct disadvantage. 

The clauses referred to read :— ot, 

The contractor shall at all times during the continuance of this 
ee orm, observe, fulfil, and keep all and singular 
the stirulations following, that is to say :— 
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(a) The contractor shall pay every workman employed by him, 
whether in or about the execution of this contract or otherwie, 
wages, and wages for overtime respectively, at a rate not less than 
that recognised in the district where the work or any part of it may 
be done, as the standard rate of wages in such workman’s trade. 

(5) The contractor shall observe and cause to be observed by each 
workman hours of labour not greater than the hours of labour—and 
also the conditions of labour— (other than any condition that union 
men only shall be employed), usually observed in the trade of such 
workman in such district. 

(c) The foregoing conditions shall not apply to any trade or trades 
during the existence of a general lock-out in such trade or trades. 
The Corporation shall be the sole judges as to whether such a general 
lock-out exists. 

(d) The contractor shall not transfer, assign, or under-let, directly 
or indirectly, this contract, or any part, share, or interest therein, 
without the written consent of the Corporation, under the hand of 
the town clerk, which consent may either be withheld or given 
subject to such terms and conditions as the Oorporation may deter- 
mine, and particularly that the person to whom such contract, or any 
ae share, or interest therein may be transferred, assigned, or ucder- 
et, sball abide by, perform, observe, fulfil, and keep the stipulations 
on the part of the contractor herein contained. 

(e) The contractor shall. to the satisfaction of the Cowncil, provide and 
keep proper books, in which shall be correctly and promptly entered from 
time to time the names of, the wages paid to, and the hours of labour 
observed by, all workmen employed by him, whether in or about the exe- 
cution of this contract or otherwise, and shali from time to time, when 
required by notice in writing under the hend of the town clerk, 
produce the same or any of them to him or the deputy town clerk, 
— shall be at liberty to inspect and take copies of or extracts there- 

rom. 

(f) The contre ctor will, whenever required so to do by notice in writ- 
ing underthe hand of the town clerk, or deputy town clerk, attend him- 
self and procure the attendance of anyone employed by him before 
the Ocuncil or any committee thereof, to give such explanations and 
information with regard to the observance or non-observance of the 
stipulations herein contained as may be required of him or them, but 
it sball not be necessary for such Council or committee to require 
such attendance, explanations, or information before determining 
this contract if they decide to do so in the manner hereinafter 
mentioned. 

(g) In case of any breach by the contractor or by any person to whom 
this contract or any part thereof or interest therein may be transferred, 
assigned, or underlet, of any one or more of the stipulations in this 
clause contained, it shall be lawfal for the Council to determine this 
contract in the same manner and to the same extent as they have 
power to determine the same under Claute 21 in the events therein 
specified; and if this contract shall be determined under this pre- 
sent power, then all the provicions of that clause shall apply as if the 
contract had been determined under that clause. _ 


We feel sure that the time is fast coming when it 
will be necessary for tenderers to combine and refuse to 
assent to such arbitrary conditions as these. If the above 
were rigidly enforced, there is hardly a manufecturer in this 
or any other country who would not be at the mercy of the 
Council, for whatever may be one’s own attitude towards 
their employ é+, it is a practical impossibility to pass on such 
responsibility as the above to every manufacturer with whom 
one may have business relations. We know that it is often 
stated that clauses such as the above are not enforced, and 
that they were never intended to be operative, but if 
so, they should not be inserted in the contract. Jt is a grave 
injustice to the honest tenderer, who makes a fair allowance for 
the risks in his tenders, and is thus placed at a disadvantage 
against acompetitor who trades on the probability of the 
non-enforcements of the penalties. The only way to end the 
present somewhat anomalous condition of things in regard 
to this class of risk is for combined action on the part of all 
tenderers, and until this is done, no improvement or alteration 
is likely to take place. , 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 





At the meeting of the Institution of Electrical Engineers, 
held at the Institution of Mechanical Engineers on the 
17th inst., the President, Prof. 8, P. Thompson, announced 
that the final stage had been reached in the absorption of the 
Northern Society of Electrical Engineers into the parent 
Institution, and the secretary read a list of 66 names of 
additional members of the Institution provided by transfers 
from the now defunct Society. Prof. Thompson read a 
letter from Prof. Mascart relating to the Electrical Oongress 
to be held in Paris, and desired those of the members who 
intended to prepare “reports” upon the special subjects in 
which they were interested, or had special knowledge, to 
















































































submit them as early as possible to the Special Committee of 
the Institution appointed to deal with the Paris Congress, 
which will meet in August next. 

Mr. A. C. Eborall then read his paper on “ Alternati 
Current Induction Motors.” The paper itself is dealt wi 
in another column. The discussion was opened by Mr. M. B, 
Field, who thought an apology for the paper quite uncalled 
for, as it was very valuable, and although many of the devices 
described were not new, they would probably be new to 
many of the members, while the paper contained a collection 
of information useful to manufacturers and users, The 
method of stator winding described by the author was interest. 
ing, but depended upon friction to hold the plates in 
position. The question of tooling was very important in 
connection with stators, but not so much so for rotors, The 
figures given in the “ Notes on Performance and Design” 
were also very interesting, and he suggested that figures 
relating to continuous current.motors should be added. He 
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pointed out that the losses in a rotor were doubled in Mr. 
single-phase field as compared with a three-phags field. The “concl 
starting of the Heyland motor was a radical departure, 0, it V 
With the aid of the blackboard Mr. Field showed that the the pa] 
starting torque was proportional to the product of two fluxes, just co 
and explained the advantage of getting a very large starting it the 1 
flax, for given the formula a d cos 9g, if d = 2.4 the same engine 
starting effect was obtained as in a two-phase motor. In would 
common with other speakers who followed him, he thought satisfa 
the paper was not quite clear in describing how Mr. Hey- solutio 
land provided the “certain winding arrangements” for with 9 
altering the number of poles, and again using the black- unity. 
board, he dealt at some length with the action of the wind- presen! 
ings, depending upon whether the number of coils equalled Whate 
tke number of poles or the number of coils equalled pairs of they w 
poles. phase | 
Mr. Langdon Davies wanted a reason for the statement in Mr. 
the paper that single-phase motors which start up light session 
should have slip rings after 74 HP. The question of pro- with t 
ducing a rotary field at starting in the Heyland motor again regard 
cropped up; details of starting without any resistance in quired 
the rotors being asked for. ; a few 
Mr. Rhodes followed with the remark that although the he refe 
subject had not for some time been brought before the yet ma 
members of the Institution, it was one which would have to conder 
engage the attention of engineers. He criticised the use Mr. 
made in the paper of the term “self-induction.” In the of sing 
cise of a stationary transformer, the self-indaction of a coil atked | 
might be taken to be the number of lines of force in that which 
coil; in the motor the running coil had a minimum leakage, phage } 
while the starting coil was bound to have a large leakage, Thoms 
He rather preferred to look at alternating current motors cage Oo 
from a physical point of view. The flux densities in iron both, 
given in the papsr seemed to be too high. It was not cus- done i 
tomary to go up to 10,000 or even 5,000, owing to the large regulat 
logs, and, after all, an induction motor is only a transformer, Mr. 
so the induction density should be kept moderately low. of buil 
The bugbear of manufacturers was the absence of a standard or say 
frequency and pressure. It seemed that too much attention that st 
had been devoted to the stator windings, and for further about : 
improvement one would have to look to the rotor. The his te 
Heyland motor was, as far as the rotor was concerned, always 
worked by the resistance idea of cutting down starting forwar 
current, but putting in resistance into rotor coils only can be 
diminishes the demagnetising field, that is, cuts down the lead ¢ 
whole current, and the energy current, ¢.¢., that in phase with were 8 
the E.M.F. induced in the rotor coils, was also ~ affected. Mr, F 
What was wanted, if possible, was to wipe out the self- denser 
induction of the rotor coils. It was impossible to do this as a hi 
by inserting non-inductive resistance ; he had attempted the were @ 
a of introducing into the rotor circuit a counter conclu 
E.M.F. for fir 
Prof. Ernest Wilson exhibited a diagram showing the attent 
curves of weight plotted against mass-factor for alternating The ¢ 
and continuous current motors. Prof.-Carus-Wilson thought 1899-: 
the most interesting part of the paper dealt with starting previo 


devices, and particularly the Heyland motor. In a single: 
phase induction motor what was wanted was a field at right 
angles to the primary, and a good lag with respect to the 
primary. The great disadvantage of a choker was that you 
wasted the field while getting a good lag. Mr. Heyland 
seemed to have taken some of the useful flux and allowed it 
to leak, thereby getting a leaking field out of step, He 
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und appsrently it paid to take part of the field of the 
or a, making it leak and thereby getting the lag. 
In the comparison between single-phase and multiphase it 
has to be remembered in connection with speed regulation 
that the most convenient way is quite useless with single- 

hase. Ina single-phase motor one gets all the objection- 
able «ffects cf @ maltiphaser just doubled. Most of the 
attention of alternating current engineers was devoted to in- 
creasing the power factor. Prof. Wilson then referred to Mr. 
Steinmetz’s “ remarkable results” obtained by using a cor- 
denser with a single-phase motor. If the starting coil was 
taken and connected to a condenser, quite surprising results 
were obtained, but the matter had not yet been made quite 
clear. By properly choosing the capacity, the condenser 
gupplied the cross-current, and by this means the power 
factor had been raised to 100. It was perfectly true that no 
starting advantage was obtained, but a single-phaser had 
been run with a power factor of over 97 per cent., and as 
good a8 a polyphaser. 

Mr. Ferranti put it that the sting of the paper was in the 
“conclusion,” that single-phase supply was played ont. If 
go, it was a great pity to take up the time of the meeting with 
the paper, but he thought that single-phase systems were 
just commencing their phase of usefulness, ‘‘ provided you do 
it the right way.” He prophesied that in less than a year 
engineers will be planning a single-phase power eupply which 
would be found cheapest, most efficient, and general/y most 
satisfactory. Lifts and such like still require a satisfactory 
solutior, but he believed motors would toon be on the market 
with 90 per cent. efficiency and a power factor of nearly 
unity. He hoped that sooner than later a condenser—at 
present commercially wanting—would be on the market. 
Whatever improvements are made in multiphase working, 
they will never be £0 gocd generally as low periodicity single- 
phase systems, 

Mr. Esson regretted that the paper came £o late in the 
cersion that it could not be properly discussed. He dealt 
with the question of tooling and former-wound coils, and 
regarded it as important to have motors which either rc- 
quired ro repairs, or, if so, could be repaired with ease. After 
a few words on rquirrel-cage rotors and their performance, 
he referred to condensers, and wanted to know if they were 
yet made commercially ; the Stanley Company had catalogued 
condensers years ago. ; 



























of single-phase ard three-phase should be raised agair, and 


which outweighed the mere provision of a suitable singlc- 
phare motor. That;he considered the main point. Mr. Eustace 
Thomas objected to people classifying themselves as equirrel- 
cage or wound-rotor men : many firms were manofacturing 
both. He gave many useful statistical data of what is being 
done in America with motors, and figures of efficiency, speed 
regulation, &c. 

Mr. Eborall, in his reply, told Mr. Field that the methcd 
of building rotors in his paper was intended forsmall motors, 
orsay up to30 HP. He reminded Mr. Langdon Davies 
that station engineers are becoming more and more particular 
about starting currents, and replied to those who had criticised 
his terms that he detested the term self-induction, and 
always regarded it as being magnetic leakage. He pat it 
forward that in single-phase motors very much better results 
can be obtained by forcing the flux density and large over- 
Icad capacity can be obtained. The fundamental points 
were shape of teeth and flux density in them. He thought 
Mr. Rhodes indicated a very great advance. As to con- 
dengers one must have a mechanical apparatut : it can be as big 
asa house, and always liable to go wrong : liquid condengers 
were all right as motor starters, but little use otherwise. He 
concluded by giving an interesting geometrical construction 
for finding stator current and power factor, to which 
attention should be devoted when the Journal is issued. 
The close of the discussion marked the end of the session 
1899-1900, which has certainly not been behind those of 
previous years in interest or choice of subjects. 





Light Railways.—The Light Railways Commissioners 
have submitted to the Board of for confirmation the Gateshead 
and District Light Railways Order. 


Mr. Addenbrooke thcught it unfortunate that the question 


asked if there were not advantages in the multiphase systems . 


BULSTRODE AND OTHERS v. SAX & CO, 





No one can have read this case—a report of which appeared 
in the ELEotTRicaAL Review for May 18th—withont feeling 
that, although the verdict of the jary was undoubtedly u 
1ighteous one, the defendants to the action are nevertheless 
entitled to a certaia amount of sympathy. The plaintiffs, 
who were employed in an older company, bearing the title 
now assumed by the defendants, published a circular to the 
customers of the old firm to the following ¢ffect :—‘ The 
firm of Julius Sax & Co. having gone into liquidation, we, 
the undersigned, being the heads of the various departments, 
have formed ourselves into a syndicate to carry on the 
business of electrical engineers and electric light contractors 
... . assisted by several of the late employés of the old company 
working on the lines of the old firm.” In answer to this the 
defendants published the libel complained of, insinuating 
that the plaintiffs had been discharged from the old firm by 
them—and that they had been discharged for incompetence. 
The defendants admitted and erdeavoured to justify this 
libel, but the jury awarded the plaintiffs £250 damages. 

According to the summing up of the Lord Chief Justice, 
the plaintiffs had a perfect right to issue the circular which 
formed the red rag to the defendants. His Lordship also 
stated that the defendants overstepped the bounds of fair 
comment when they, in their turn, made the allegations for 
which they have had to pay the penalty—allegations which, 
as his Lordship pointed out, were untruthful and misleading. 

The first impulse of anyone placed in the position of the 
defendants would be to take a pen and write swiftly what 
he thought, and we conceive that most men who act upon the 
impulse of the moment would have taken the second step of 
publishing abroad their opinions of such conduct. As the 
law stands at present it is an established principle that the 
gocd faith which exists between an employer and .those in 
his employ renders it illegal, even in the absence of any 
stipulation to the contrary, for the persons employed to 
make use after the termination of the employment, of any 
materials or any information acquired by them while they 
were in that confidential relationship ; and the Court will 
grant an injunction to restrain such use, in addition to award- 
ing damages, and this in spite of the fact that the clerk or 
servant when employed entered into no covenant not to carry 
on business in opposition to his master. Upon this point the 
late Master of the Rolls said: “ What the defendant is not 
entitled to do is to make an unfair use in the carrying on of 
euch a rival business of information acquired by him while 
he was acting as clerk to the plaintiff.” [See Lonis v. 
Smellie (1895) 73 L.T., 226.] 
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11,282. ‘‘improvements in electric check clock or alarm signal apparatus.” H. 
Reich. Dated May 17th, 1898. Anedr anda distant electric bell are sounded 
with a variable interval between them. A wheel friction-tight on the hour-hand 
arbor can be turned by a ratchet-slide so as to set a hand upon the wheel to 
12 on the dial. This wheel contains an inlaid ring bearing a lug which com- 
pletes the circuit of the first bell by making contact with an over-lying finger. 
The circuit of the second bell is made when the finger is lifted into contact with 
a second finger, and the interval can be var‘ed by the position given to a lever 
which is fulerumed, and supports the upper finger by a pin. A graduated cam 
is used to set the lever. The alarm is set as follows:—The friction-tight wheel 
is turned till the alarm sounds, and the inlaid ring is then locked by lifting the 
lever sufficiently to make a hook which it caries enter a hole in the contact- 
lug. The wheel is tuned again till the alarm-hand points to the time which is 
to elapse before the alarm is wanted. The lever is allowed to fall on the cam, 
and the wheel, now taking with it the inlaid ring, is turned a third time, until 
its hand is at 12 on the dial. 4 claims. 

11,290. “‘improvements In electric arc ag Messrs. P. R. Jackson and Cc., 
Ltd., and L. C. H. Mensing. Da:ed May 17th, 1898. Relates to brake regulating- 
mechapism for arc lamps, described in Specification No. 20,903, a.p. 1896. A 
brake-pulley is controlled by a cord attached at one end to a screw on an 
angular regulating lever,and at the other to a lever pivoted to the regulating 
lever and to a radius link. The regulating lever carries a core below a shunt 
solenoid; when the core is raised, the levers are moved so that the cord allows 
the brake pulley to slip. A pin on the lever at the same time lifts a weighted 
lever which is pivoted to the lamp frame, and moves a latch; this engages a 
projection on the frame, and thus supports the weighted lever while the parts 
are in the feeding position. If the solenoid ellows sufficient movement of the 
levers in the opposite direction, a pin on the regulating lever disengages the 
latch from the frame, and the weighted lever acts on the lever. The solenoid 
may move the parts until the lever makes contact with an insulated piece to cut 
out the lamp. 1 cl 

11,302. “improvements in or connected with electrical switches.” A. Brier. 
Dated May 18th, 1898. Relates to starting switches for motors in which the 
main switch is first closed and then .the resistances cut out. On opening the 
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main switch all the resistances are thrown into the circuit. The contact arms 
of the switch are connected by a connecting rod with the spindle of a worm 
which gears with a wheel of the resistence switch. On making contact, the 
worm and wheel are thrown into gear, and the arm can be moved by turning a 
handle. On opening thecircuit, the rod pulls the worm out of gear, and the 
spring pulls back the arm. In a modified arrangement the rotary arm is 
replaced by a sliding bar controlled by a screw working in a half nut. 1 claim. 


11,320. “Improvements in electrical ignition apparatus for gas burners.” R. J. 
Urquhart. Dated May 18th, 1898. Lighting gas by electricity. By turning a 
plug of the gas cock, contact is made and broken between apart of the apparatus 
either attached to, or formed on the plug, and a sliding pin mounted in an in- 
sulated support. This contact completes the circuit of an electrical sparking or 
incandescent gas ignition apparatus of known construction contained in a casing 
surrounding the burner tube. According to the provisional specificatior, the casing 
may be made of two paper or other cups into which molten paraffin or its 
equivalent isrun to insulate the electrical apparatus. 1 claim. 


11,416. “Improved method of and apparatus for signalling or advertising by 
electricity.” A. Ginisty and V.Metz. Dated May 19th, 1898. Relates to improve- 
ments on the apparatus described in Specification No. 1,017, a.p. 1898 for 
signalling or advertising by means of electric lamps. In the present invention, 
a circuit closer is provided for each sign to be shown. One terminal of each of 
the lamps on the signalling or advertising frame is connected to a contact, and 
the other terminals are connected respectively to corresponding contact strips, 
which, in conjunction with the contact plate on the armature of the electro- 
magnet, complete the circuit of all Jamps on the frame necessary to form the 
sign represented by the corresponding circuit-closer. The magnet is electrically 
connected to the contact plate, and through the source of electricity to the 
return terminal of the frame. The terminal is in a shunt circuit, which does 
not include the lamps, and serves to close the circuit through the magnet. 
When tbe magnet is energised, it attracts its armature, so closing the circuits 
through the lamps and breaking the shunt cireuit. Several forms of switch- 
board are described. In one a type-writer is employed, the keys of which 
complete the circuits through the corresponding electro-magnets by means of 
spring-controlled contact levers and contact springs, the type-writer serving 
also to record the signals. In another arrangement, a lever is adapted to depress 
on each operation, a number of contact making plugs, corresponding to the 
lamps to be illuminated. An interrupting switch is placed in the main circuit 
to break the circuit while the contact maker is being adjusted over the proper 
plug. Two or more frames of lamps may be connected in parallel to the same 
switching arrangement, or a number of frames, switchboards, &c., may be 
employed to exhibit a corresponding number of signs. 8 claims. 


11,426. ‘‘improvements in electrically propelled vehicles.” Hon. R. T. D. 
Brougham and W. C. Bersey. Dated May 19th, 1898. Relates to vehicles having 
two independent wheels driven by separate electric motors. The object is to 
enable the inner wheel to cease driving when the vehicle is being turned. For 
this purpose a rotary switch is employed which in its central position supplies 
current to both motors, but when turned in one direction or the other cuts off 
the current from one or other of the motors. The switch is operated by pro- 
jections, from the fore carriage acting on pins. A spring is provided for 
rapidly throwing over the switch towards one side or the other, whenever it is 
displaced from its central position. A spring and ball entering a recess in the 
switch plate are provided for normally holding the switch centrally. 4 claims. 


11,498. ‘‘An Improvement in holders for electric glow lamps.” H. C. Gover and 
C.F. Procter. Dated May 20th, 1898. Relates to incandescent lampholders. An 
insulator has a reduced cylindrical part provided with longitudinal grooves to 
receive the plunger carriers, and side slots to receive binding-screws which 
project laterally from the carriers. A vulcanite or other insulating-ring is then 
placed on the cylindrical part, and a casing is attached to the insulator by screws 
or otherwise. 1 claim. 

11,506. ‘improvements in or connected with telephones.’ J. £. 0. Kumberg. 
Dated May 20th, 1898, Telephones, phonographs, telephone signals, recording. 
Telephones are arranged in conjunction with phonographs, so that while speaking 
into a mouthpiece, part of the sound is transmitted by a telephone transmitter, 
and part is conveyed by atube to the phonograph at the transmitting station. 
The telephone receiver is mounted on a travelling arm of the phonograph so that 
messages may be recorded on the cylinder or received through an ear tube or 
through the electrically-connected telephone receiver. The phonograph is pro- 
vided with an additional reproducer diaphragm connected by a tube to the tele- 
phonic transmitter for explaining “‘ cause of absence Xc.,” to any calling sub- 
sci‘ber in the absence of the called subscriber. This reproducer is placed in and 
out oi ection by a handle, and is provided with a cam traversing mechanism, the 
shaft also has an arm for raising the reproducer from the cylinder during the 
return or re-setting motion. ‘Phe wire connecting the diaphragms passes 
through the screen and floating weight, upon which a double tool is pivoted. 
The floating weight is pivoted and is controlled by a spring and screw on one 
side and a stud on the other. Either tool can be brought into position by a 
slight angular rotation. The arm supporting the “ micro-diaphragm ” is mounted 
on a rod, and is provided with a driving screw. The arm is provided at its for- 
ward extremity with a saddle which runs ona bar. 15 claims. 

11,519. ‘improvements in electric brakes.” H. P. Davis. Dated May 20th, 1898, 
(Date claimed under Patents, &c., Act, 1888, Sec. 108, October 22nd, 1897, being 
date of application in United States.) Relates to electrically-propelled vehicles, 
and especially to their electrically-operated brakes. The brakes are applied 
by electro-magnets supplied with current by the motors when they are cut off 
from the main and are running as generators. Each brake magnet is connected 
in series with one of the motors, and the brake magnets are connected in 
parallel, so that each motor supplies current in the proper direction to its own 
brake magnet, and if one brake sticks its corresponding armature fails to supply 
current, and the other motor supplies current in an opposite direction to de- 
magnetize and releaseit. An automatic switch magnet throws the brake 
magnets in and out of circuit, when the power current is shut off or turned on 
respectively. 3 claims. 

11,625. ‘“‘ improvements in and connected with electrical switches.” E.J. Wade 
and The Electric Motive Power Company, Limited. Dated May 20th, 1898. Switches 
for re-arranging the grouping of cells for motors, tc. The switches are fitted 
with contacts, so that, in changing from one combination to another, inter- 
mediate momentary arrangements are formed without breaking the main 
circuit or short-circuiting the accumulators. The arrangement described is oné 

* in which a switch is adapted to control 12 cells and group them (1) six paralle's 
of two in each, (2) four parallels of three in each, (3) three parallels of four in 
each, or (4) two parallels of six in each. A drum is fitted with contacts con- 
nected in pairs. The cells 1 to12 are connected to a series of fixed contacts, 
Between each of the desired positions 1, 2,8, and 4, three intermediate com- 
binations are formed. Resistances may be connected with the contacts so as to 
lessen local circuits whilst the switch is in the intermediate positions. 8 claims. 

11,570. “improvements in or connected with electrolytic cells.” G. Bell and 
G. W. Bell. Dated May 23rd, 1898. Relates to apparatus, in which a mercury 
cathode is used, for decomposing alkaline chlorides to obtain a kaline hydrates 
and chlorine, and for similar purposes. Consists of a systematic method of 
removing the formed amalgam from the cell to another vessel, wherein it is 
decomposed by water to form an alkaline hydrate and mercury, and of return- 
ing the mercury to the cell. This alteration of flow is caused by alternately 
raising the head of liquor on the mercury in either the cell or the alkali 
vessels, The apparatus, in the form described, is constructed of three superposed 
tiers of vessels, two being the electrolytic vessels and a central one the alkali 
vessel. The electrolytic vessels receive a continuous supply of brine from an 
overhead tank by tubes and branch pipes having regulating valves. The upper 
alkaline vessel receives a supply of water, which then overflows by pipes to the 
lower vessels in succession. The gases liberated in the alkaline vessels escape 
by a main; those such as chlorine, liberated in the electrolytic vessels pass 
away through branches and a vertical main. The brine continuously flows away, 
during the electrolytic process, by branch pipes leading to a vertical main. The 
anodes pass through the walls of the vessels and stand just above the mercury. 
In each of the branch pipes connected to the main there is a valve, which is 
operated by a solenoid. When this valve is shut the head of liquid in the cells 
increases, and the amalgam formed, is thereby driven out through a con ing 
pipe arranged below the bottom level of each vessel and to the corresponding 
vessel, After being acted upon therein by the water for a time, the valve is 
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again opened, and the head of liquid in the vessel decreasing, the mercury flows 
back. Each tube is provided with two standing gauge pipes, one connected to 
each vessel. Asthe head of liquid is raised in one tier of cells, it ig lowered in 
the other, so that the mercury is continually but alternately flowing in atone 
side of the alkali vessel and outat other. This is brought about by the opposite 
solenoids being alternately operated by means of one switch having a revo}: 
contact, half of which is of metal, and half of an insulator, and on which the 
brushes bear. Thus as the contact rotates, the valves on one side are turned 

and on the other side turned on. The variations in the head of liquid may be 
arranged in the alkali vessel instead of iu the electrolytic vessel. 5 claims, 


11,609. ‘‘An Improvement in electrical {uses and cut-outs, chiefly applicable to 
the bridge fuse.” A.W. Sowry. Dated May 23rd, 1898. Relates to an indicator 
for fuses. An indicating disc is connected by a wire or cord with the fuse 
the wire passing through a perforation in the cover or handle. On the fuge 
blowing the disc drops. Other indicators may be employed, ¢.g., the wire may 
be under tension, and on fusing may allow an ordinary bell indicator or the like 
to drop. 2claims. 


11,627. “Improvements in electric cables.” W. S. Smith. Dated May dra, 
1898. Conductors are formed of a central metallic core covered with oneor 
more spirals of metallic tape. The tape employed is of the same metal as the 
core, a suitable adhesive being employed when necessary. 2 claims. 


14,513. ‘A method of and apparatus for producing electrical spectacular effects,” 
c. H. Cox. Dated July Ist, ise omg teed on effects are produced by means of 
high tension electrical discharges through tin foil or sheet metal pieces attached 
to a plate of ebonite, glass, or insulating material. A sheet or similar pieces of 
tin foil are fixed to the back of the plate, and the opposite sides are connected 
to the ends of the secondary circuit of a Ruhmkorf coil or the like, If desired, 
the metallic backing may be dispensed with and the ends of the secondary ¢9i} 
may be attached to the pieces at opposite ends of the plate. Arches, colw 
and floral and other designs may be thus arranged and illuminated to the 
accompaniment of a crackling sound characteristic of such electric discharges, 
The performers may carry insulated plates or devices with metal pieces on the 
surface. The conducting wires pass through an ebonite or glass tube or handle 
and the controlling switch may be operated by the foot of the artiste or other- 
wise. Incandescent or arc lights may also be used. 4 claims. 


14,548. “‘improvements in electrical contact makers.” E. W. Bowles. Dated 
July 1st, 1899. elates to means for connecting electric light leads, especially 
for use in theatres. A box sunk in the floor or the like has an insulating base 
on which are mounted spring contacts fitted with terminals. The )id of the box 
is formed with grooves adapted to receive a removable frame carrying contacts 
to which are connected the leads led in through the handle. An inclined face 
is formed on the frame to ensure that the contacts slide into the proper position 
when the lid is closed. 4 claims. 


14,566. “Improvements in electrical resistance devices.” H.H. Lake. ( 
sunder Bogen Lampenfabrik, Gesellschaft mit Beschrankter Haftung.) Dated July 
Ist, 1898. Two plates having radial grooved arms are connected together by a 
central bolt and distance pieces. An insulating strip, which may be notched, 
is placed in each pair of grooves, and a resistant wire is then wound helically 
in the notches. When these are filled, a second notched strip is placed in each 
groove, and the winding continued, and so on. The plates may be of other 
forms. Such resistances are suitable for use in arc lamps, and for other pur- 
poses. 2 claims. 

14,599. “‘improvements in anodes employed in connection with the electre- 
deposition of metals.” F. Greenfield. Dated July 2nd, 1898. Anodes are formed 
of a series of rods, strips, bars, or the like. In one construction the suspension 
hook for taking over the current conducting rod has an upright strip which is 
connected to a current conducting cross bar or carrier bridge. This bar or tube 
is perforated with a number of holes, in each of which an anode rod, &e,, is 
secured by means of a screw. The conducting bridge aud suspension hook 
are coated with insulating varnish, enamel, or the like. The suspension hook 
may be swivelled to the carrier bridge. In modifications, the anode rods aré 
arranged radially from a central conducting ring, fan-wise from a carrier bar, 
or rest horizontally on hooks on an insulated rectangular frame. 4 claims, 


14,614. ‘“‘Electric energy meters for alternating currents.” F. Laarmann and 
H. Brockelt. Dated July 2nd, 1898. Energy meters for alternating currents, A 
spindle geared to a counter carries a conducting-disc situated in the fields of 
three separate electro-magnets placed equi-distant. One of these carries the 
main current; the second is connected across the mains, and is of high in- 
ductance relatively to its resistance; it also carries a secondary winding, supply- 
ing the third magnet, which retards the motion of the disc. In modifications 
the disc may be acted on by six magnets, or the second magnet may act on two 
opposite parts of the disc, and a part carry the secondary windings supplying 
the third magnet; or one limb of the second magnet may carry the secondary 
winding, and the part be without any. The third magnet may be replaced by a 
solenoid acting on a separate conducting drum attached to the spindle and 
containing iron. The magnets may be supplied with proportional main ani 
shunt currents by the use of resistances or transformers. 3 claims. 


14,726. ‘‘Improvements in primary batteries.” W. Rowbotham. Dated July 
4th, 1898. Relates to batteries of the kind described in Specification No. 2,378, 
A.D. 1897, and consists in arranging the cells together in series and in steps, and 
in connecting each cell with the one next beneath it by a siphon tube, so that 
the liquid flows through the battery, but the cells remain ix sulated from each 
other by reason of the bubbles of gas, formed during the action of the battery, 
which Yise into the tubes and render the flow of liquid somewhat intermittent. 
2 claims. 


14,761. ‘‘improvements in electrical safety fuses or ‘cut-outs.’” W. E. 
Langdon. Dated Juiy 5th, 1898. The fuse wire or strip is enclosed in a pet- 
foration in a refractory block, or in a groove between two blocks. In one 
form the fuse wire passes through a perforation in the block, being ocn- 
nected to terminals recessed in the block. ‘The cover fits closely to exclude 
air. The provisional specification states that the block may be perforated for 
the escape of metallic vapours, &c. 2 claims. 

14,809. “Improvements relating to electric accumulators or storage batteries and 
to the manufacture of plates or electrodes therefor.” W.H.Smith and W. Willis. 
Dated July 5th 1898. Relates to plates or electrodes in which the active 
material is enclosed in perforated retaining-envelopes, and consists in making 
these envelopes in two parts, which preferably of celluloid, ebonite, or the like, 
with wide grooves on one side, and narrow grooves on the other, and the active 
material is placed in the wide grooves until it is flush with the surface, con- 
ducting-strips or rods are laid on the active material in one plate, and then the 
other plate a'so packed with active material, is placed on the former plate, 
the two are pressed together. To facilitate these operations, the plates are 
placed on a hinged support, having projecting strips which enter the narrow 
grooves of the plates. In a modification, the second plate is replaced by a flat 
perforated plate. The plates are preferably used with the grooves vertical, 
conducting-strips being attached to a conducting-bar extending along the 
top of the plate, and having a plate or bar of ebonite attached to their 
lower ends to keep the active material from falling out. The edges of the 
envelopes are held together by folded pieces of celluloid, ebonite, or the 
like, which are slid over their edges. The electrodes when in use are kept 
apart by perforated strips of material which fit into the narrow grooves, and the 
electrodes are held in place as a whole by elastic bands, retaining bars or plates 
being provided at each end of a group of electrodes, through which bars or 
plates, rods are passed, some extending above and others below the electrodes. 
6 claims, : 

* 

23,155. ‘Improvements in electric rail brakes and electro-magnets therefor.’ 
H. H. Leigh. (Geselischaft zur Verwermene.) Dated November 38rd, 1898. Relates 
to the magnet described in Specification 1,140, 1898. The reels and corre 
sponding pole shoes are now made of separate pieces and built up. _ The 
magnet consists of a conductive core, conductive spools carrying wire coils on 
the core, the coils being wound and interconnected to form @ multipolar ~~ 
tro-magnet with alternating positive and negative poles, brake shoes sec 
the core between the flanges of the spools and partly surrounding the ery 
and outer brake shoes secured .to and partly surrounding the end spools 
the electro-magnet and having segmental faces and anti-friction rollers 
2 claims, 
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